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Glendale Elementary School District SFB Projects: Construction Cost Estimates

BRG:

Project:

Scope: Updated 9/1/16

Cost Estimate:

070440101-9999-003-BRG

Landmark Reseal

Phase 1

Sister wall: this is inclusive of footings, spoil
removal, backfill, drilling, doweling, install and
everything in the details and put back like we were

never there. S 907,038.00
Adjustments required for sister wall installation;
extend electrical, downspouts, relocate irrigation
boxes and other conflicts S 227,541.00
Estimated Phase 1 Subtotal S 1,134,579.00
Phase 2 Installation of masonry control joints/repair CMU | $ 40,000.00
Weatherproof at new materials: Blockfill of new
masonry and coating of Drylok extreme at exposed
footing S 11,000.00
Drainage corrections to remove turf and irrigation
against building and replace with decomposed
granite from face of wall to 5'-0" away from
building S 46,765.00
Estimated Phase 2 Subtotal S 97,765.00
Estimated Total Repair: S 1,232,344.00
070440101-1001-009-BRG Landmark Structural
Phase 2 Gervasio report regarding media center cracks S 150,000.00
Gervasio report regarding gym cracks S 20,000.00
Gervasio report regarding column cracks S 25,000.00
Estimated Phase 2 Subtotal S 195,000.00
Estimated Total Repair: 3 195,000.00
070440111-9999-004-BRG Challenger Reseal
Phase 1 Sister wall: this is inclusive of footings, spoil
removal, backfill, drilling, doweling, install and
everything in the details and put back like we were
never there. S 870,756.00
Adjustments required for sister wall installation;
extend electrical, downspouts, relocate irrigation
boxes and other conflicts S 225,296.00
Estimated Phase 1 Subtotal S 1,096,052.00
Phase 2
Installation of masonry control joints/repair CMU | $ 60,000.00
Beam bearing cracks S 30,000.00
Riddle blockfill of new masonry and coating of
Drylok extreme at exposed footing S 11,000.00
Estimated Phase 2 Subtotal S 101,000.00
Estimated Total Repair: S 1,197,052.00
070440111-1003-002-BRG Challenger Structural
Phase 2 Gervasio crack repair S 20,000.00
Estimated Phase 2 Subtotal S 20,000.00
Estimated Total Repair: 3 20,000.00




Glendale Elementary School District SFB Projects: Construction Cost Estimates

BRG:

Project:

Scope: Updated 9/1/16

Cost Estimate:

070440111-9999-005-BRG

Challenger Drainage

[Phase2 Chasse Estimate $ 273,966.25
Estimated Phase 2 Subtotal S 273,966.25
Estimated Total Repair: 3 273,966.25
070440106-9999-011-BRG Mensendick Drainage
|Phase2 Chasse Estimate S 250,133.25
Estimated Phase 2 Subtotal S 250,133.25
Estimated Total Repair: 3 250,133.25
070440106-9999-010-BRG Mensendick Structural
Temporary bracing of non-structural CMU walls -
Phase 1 55 panels S 192,500.00
Estimated Phase 1 Subtotal S 192,500.00
Phase 2 Installation of masonry control joints/repair CMU | $ 80,000.00
Securing of decorative wythe of CMU S 60,000.00
Repair of CMU surround the stair stepped cracks S 100,000.00
Install helical piers S 400,000.00
Grout injection of slab S 100,000.00
Repair of the cracked CMU and rusted reinforcing | $ 250,000.00
Riddle blockfill of new masonry, reseal with 10
year weatherization warranty and coating of
Drylok extreme at exposed footing S 200,000.00
Remove turf and irrigation against building and
replace with decomposed granite from face of wall
to 5'-0" away from building S 52,000.00
Estimated Phase 2 Subtotal S 1,242,000.00
Estimated Total Repair: S 1,434,500.00
070440103-9999-013-BRG  Smith Structural and Drainage
Phase 2 Installation of masonry control joints/repair CMU | $ 100,000.00
Install helical piers S 500,000.00
Grout injection of slab S 100,000.00
Riddle blockfill of new masonry and coating of
Drylok extreme at exposed footing S 8,000.00
Remove turf and irrigation against building and
replace with decomposed granite from face of wall
to 5'-0" away from building S 40,000.00
Chasse Drainage estimate S 57,738.75
Estimated Phase 2 Subtotal S 805,738.75
Estimated Total Repair: S 805,738.75
Phase 1 Total: S 2,423,131.00
Phase 2 Total: S 2,965,603.25
Total Estimated Construction Cost: S 5,388,734.25




September 2, 2016 . E |
RE: GESD SFB Deficiency Corrections ARCH ITI:CTS

Landmark, Challenger, Mensendick and Smith Robert L Pian, AlA
William R Pittenger, RA, Csl

Please see below for a summary of work at each site: Mark A Davenport, AIA, LEED AP
Herb W Schneider, FAIA

Landmark (070440101-1001-009, 070440101-999-003): Constructed in 1987 Howell Lewis Shay, AlA

o Structural: Our engineer agrees with the Gervasio reports for structural
repairs at the gym, media and admin areas. This includes weatherization painting at
areas of repair.

o  Weatherization/Structural: please see below.

¢ Drainage corrections: This includes removal of turf and irrigation against buildings and
replacement with decomposed granite from face of wall fo 5’-0" away from building.

Chullenge (070440111-1003-002, 070440111-999-004, 070440111-999-005): Constructed in 1987
Structural: Our engineer agrees with the Gervasio reports for structural repairs. This
includes weatherization painting at areas of repair.

o Weatherization/Structural: please see below.
e Civil: Construction documents are complete to make repairs at areas that get flooded.

Mensendick (070440106-9999-010, 070440106-9999-011): Constructed in 19646/1958
e Structural: Recommends fo make repairs to cmu and interior slabs for functionality,
weatherization and safety reasons. Weatherization/Structural: please see below. This
includes weatherization painting at areas of repair.

e Civil: Construction documents are complete to make repairs at areas that get flooded.

¢ Drainage corrections: This includes removal of turf and irrigation against buildings and
replacement with decomposed granite from face of wall fo 5’-0" away from building.

Smith (070440103-999-013): Constructed in 1952
e Structural: Recommend making repairs o the masonry and interior slabs to increase
functionality and weatherization. The estimate includes weatherization painting at areas
of repair. Civil: Consfruction documents are complete to make repairs at areas that get
flooded.

e Drainage corrections: This includes removal of turf and irrigation against buildings and
replacement with decomposed granite from face of wall to 5'-0" away from building.

Weatherization project conditions: The structural assessments discovered a substantial amount of
damage discovered in the horizontal (and in some cases the vertical) reinforcing steel at all
campuses with the exception of Smith (which was unreinforced due to its age). This condition
causes the engineer to be concerned about the integrity of the perimeter walls. As a result of
moisture conditions, amount of cracking, and the test holes at reinforcing it is estimated that 33-
75% of reinforcing along the length of the wall at grade is rusted, not the reinforcing in the entire
wall. The result of cracks along grade, water infilfration and swelling of rusted reinforcing is that
the CMU face shells are basically delaminating so that what originally calculated as an 8" wall is
now functioning as a 4-6" wall, which obviously is not meeting the original code and is even
further from compliance with current code. Therefore, | concur with the engineer and
recommend to move forward with these repairs as soon as possible and brace immediately.
Likely nothing happens, but from a calculations standpoint the engineer is unable to provide the
appropriate safety assurances since we don’t know the extent of the delamination and based
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on our investigation we know the conditions won't hold for much load at all. In addition to civil
projects that may be happening at these sites, we recommend removing grass and irrigation
within 5 feet of the buildings.

On 8/25 we met with SFB, District, and engineering tfeam to review the status of the projects as a
result of the findings of the Structural Assessments. At that fime is was recommended that
calculations be completed and a shoring plan be reviewed and implemented immediately.
Bixler was tasked with completing structural calculations and a sketch of a temporary shoring
detail that would provide adequate reinforcing.

As requested we provided design fee proposals for each project. To ensure that Bixler's shoring
solution was site adapted and the impacts to accessibility/safety were evaluated we scheduled
a site visit. On 8/31 we walked the site with the District’s pre-procured contractor Chasse, a
masonry subcontractor, structural engineer and District representatives to review and discuss the
best way to site adapt the Pre-Site Walk Shoring detail and still provide the least costly shoring
alternatives based upon existing site conditions and the necessity to remain accessible and
functional. Shoring Alternative No. 1: In this solution the calculations required a continuous metal
angle and support members every 8' — 15" along the building perimeter. In each of these
instances it was proposed that the end post would be driven é'deep if the bracing was 8'on
center; 8'deep if the bracing was 10’ on centfer and 12' deep if the spacing was 15’ on center.
The mason stated that there was no physical way to drive the post in fo that depth and that he
would need to bore into the earth to create a footing and we had access issues that prohibited
access to the larger equipment. A fence post digger could be used if the depth was to 4'-0"
but the spacing on center would need to decrease to 4'-0" on center max. As we walked the
site it became apparent to the mason that the expense for this shoring would be as much or
more than an alternative solution. The mason estimated $2.5 milion at Challenger excluding the
additional mobilization costs required to actually replace the horizontal rebar along the base of
the walls, which the mason said would be difficult fo estimate. Relocation in lieu of shoring: We
also discussed the feasibility of a portable campus in lieu of shoring and it was determined that
we wouldn't be able fo secure permits, modular or utilities in an expeditious manner. Potential
student relocation to alternate campuses: It was determined that the District didn’t have
available space at other campus locations to relocate students during repairs. Shoring
Alternative No. 2: The mason proposed a solutfion that would provide a structural retaining wall
essentially a “sister wall”. This would allow the rusted rebar to be grouted in place and
encapsulated. The “sister wall” would have its own footing and structural members that would
provide the adequate strength when calculated in conjunction with the existing wall would
restore the structural integrity of the wall (to the requirements at the fime it was constructed).

The widely accepted useful life expectancy of a building is approximately 30 — 40 years we
provided recommendations that address immediate repair to address life safety needs
identified. These were identified as Phase 1 and should be implemented immediately. Phase 2
pricing will make safe the structure and allow additional time to plan for the implementation of a
replacement campus.

Landmark (070440101-1001-009, 070440101-999-003):
e Recommendation is to proceed with Shoring Alternative No. 2 as a temporary solution

o Based upon the calculations for shoring requirements and the existing conditions
it was determined that the cost for shoring with the structural retaining wall would
be less expensive than the Shoring Alternative No. 1 (“sister wall” was estimated
to save at least $1.8M over the initial shoring concept).

o Estimated timeline to complete: 20 — 30 days.
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Landmark (070440101-1001-009, 070440101-999-003): Continued

o Anticipated extension to useful life is 5 years. Contractor warranty would be 2
year.

o Minimizes amount of disruption at school because immediate shoring would
remain in-situ and provides masonry repair at time of inifial shoring.

Challenger (070440111-1003-002, 070440111-999-004, 070440111-999-005):
¢ Recommendation is fo proceed with Shoring Alternative No. 2 as a temporary solution

o Based upon the calculations for shoring requirements and the existing conditions
it was determined that the cost for shoring with the structural retaining wall would
be less expensive than the Shoring Alternative No. 1 (“sister wall” was estimated
to save atleast $1.5M over the initial shoring concept).

o Estimated fimeline to complete: 20 — 30 days.

o Anficipated extension to useful life is 5 years. Contractor warranty would be 2
year.

o Minimizes amount of disruption at school because immediate shoring would
remain in-situ and provides masonry repair at time of initial shoring.

Mensendick (070440106-9999-010, 070440106-9999-011):
e Recommendation is o proceed with Shoring Alternative No. 3 as a temporary solution.

o Based upon the calculations for shoring requirements and the existing conditions
of the 1966/1958 buildings it was determined that the age/condition of the
building made it a poor candidate for the “sister wall” temporary solution. An
alternative bracing plan was created to provide horizontal reinforcing.

o Estimated fimeline to complete: 20 — 30 days.

o Anficipated extension to useful life is approximately 1-2 years in area of work.
Conftractor warranty would be 2 years only related to the 55 panels that were in
the worst condition.

Smith (070440103-999-013):
e This building is unreinforced as that was not necessary at the time it was consfructed in
1952, however deterioration is present and conditions are worsening.

o No immediate need for temporary shoring needed at this site.

Sincerely,

SPS+ ARCHITECTS, LLP

A% ol

Mark Davenport, AlA, LEED AP BD&C
Parther
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Glendale Elementary School District SFB Projects: Construction Cost Estimates

BRG: Project: Scope: Updated 9/1/16 Cost Estimate:
070440101-9999-003-BRG Landmark Reseal

Phase 1 Sister wall: this is inclusive of footings, spoil
removal, backfill, drilling, doweling, install and
everything in the details and put back like we were
never there. S 907,038.00
Adjustments required for sister wall installation;
extend electrical, downspouts, relocate irrigation
boxes and other conflicts S 227,541.00
Estimated Phase 1 Subtotal S 1,134,579.00

Phase 2 . - .
Installation of masonry control joints/repair CMU | $ 40,000.00
Weatherproof at new materials: Blockfill of new
masonry and coating of Drylok extreme at exposed
footing S 11,000.00
Drainage corrections to remove turf and irrigation
against building and replace with decomposed
granite from face of wall to 5'-0" away from
building S 46,765.00
Estimated Phase 2 Subtotal 97,765.00

Estimated Total Repair:

S 1,232,344.00
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August 26, 2016 A K

Robert L Pian, AlA

William R Pittenger, RA, CsI
Mark A Davenport, AIA, LEED AP
Herb W Schneider, FAIA
Howell Lewis Shay, AlA

Mr. Greg Gilliam

Director of Maintenance & Operations
Glendale Elementary School District #40
Support Services

7015 W. Maryland Avenue

Glendale, AZ 85303

RE: Glendale Elementary School District #40
SFB Corrections at Landmark School — Additional Services Request
SPS+ Architects Fee Proposal 1535A.4
GESD Purchase Order 3602079
SFB Project # 070440111-999-003-BRG

Dear Mr. Gilliam:

Thank you for the opportunity to work with you on your SFB Corrections at the above referenced
School. We understand this will be an SFB funded project using Building Renewal Grants. Thank
you in advance for your consideration of our additional services request.

Additional Services Scope of work:

Structural remediation in accordance with the attached coversheet from our structural engineer

Bixler and associates. Please see below for an executive summary:

e  Structural: Our engineer agrees with the Gervasio reports for structural repairs at the gym,
media and admin areas. This includes painting at areas of repair.

¢  Weatherization project conditions: There was a significant amount of damage discovered
for the reinforcing steel near the bottom of the wallls. When you add the moisture conditions
present, the amount of cracking, the fact that basically all the holes that had reinforcing,
the reinforcing was approximately 33% to 66% rusted. In essence, at all those cracks along
grade, the CMU face shells are basically delaminated, so the old 8” wall is now 5-6” or 4” at
that point and then obviously the wall that is not close to current code now, is much
worse. The engineer is unable to perform calculations without knowing to what extent the
steel has delaminated. Therefore, | concur with the engineer and recommend to move
forward with these repairs as soon as possible and brace immediately. We also recommend
removing grass and irrigation within 5 feet of the buildings.

Fee Proposal: $34,650

Fee includes Architectural and Structural services for the following:

o0 Coordination of immediate implementation of wall bracing.

0 Construction documents and construction administration utilizing a district procured
contractor of the scope of work described above and attached.

0 Special structural inspections during construction administration.

0 Reimbursable expenses for printing, travel, etc.

Please let me know if you have any comments regarding our proposal. We are anticipating this
proposal being approved at the September 7th, 2016 SFB board meeting.

Sincerely,

SPS+ Architects LLP | 8681 East Via de Negocio | Scottsdale, AZ 85258-3330
P: 480.991.0800 | F: 480.991.2623 | www.spsplusarchitects.com
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August 23, 2016

Mark Davenport AIA, CEFP1, LEED AP, BD+C
SPS+ ARCHITECTS LLP

8681 E. Via de Negocio

Scottsdale, AZ 85258

Re: Landmark Middle School
Glendale, AZ

Dear Mr. Davenport:

Per your request, we visited the Landmark Middle School on several occasions. I also have
reviewed the reports from both Speedie and Associates and Gervasio and Associates,
which are attached to the end of this report, along with pictures from our site visits during
the CMU removal to investigate the reinforcing and typical pictures of the type of cracking
along the buildings. We also reviewed the existing plans of the buildings which we have
received. The purpose of this report is to review the conditions of the existing buildings
along with the reports prepared by other consultants, and to recommend a plan of action
going forward on the best course of action to remedy the deficient areas.

The buildings are typically steel and wood framed roofs bearing on CMU exterior walls
and concrete spread footings.

Based on the surface penetrating radar investigations Speedie and Associates performed,
the vertical reinforcing appears to be installed for the most part correctly, and based off of
their radar findings, there is nothing that is significantly different than what we would
expect.

Based on the soils investigations performed by Speedie and Associate, there does not
appear to be a specific cause of the masonry distress due to the soils themselves, except the
fact that the soil conditions are very moist. The moisture fluctuations in the soils will have
a tendency to cause continuous movement in the soils which will induce stresses on the
buildings which will sometimes result in cracks of the CMU.
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There were three reports done by Gervasio and Associates that we have received and reviewed: (1) report
dated February 15, 2011 dealing mostly with cracks in the North-East corner of the Gym Building, (2) report
dated May 27, 2014 dealing with cracks in the masonry piers at the Administration building, and (3) report
dated July 20, 2015 dealing with cracks in the interior and exterior walls, deteriorating concrete piers,
corroded metal deck and steel joist bearings in the media center. For the gymnasium cracks, Gervasio
maintains that there were three different types of cracks, a stair-stepped crack near the corner, a vertical crack
at the change in parapet height and a crack at beam bearing. They indicated that only the crack at the beam
bearing was in need of repair and that the others could be caulked to prevent moisture. Gervasio
recommended that the crack at beam bearing be modified to allow for thermal movement in the beam. All
of the additional investigations that have been performed since then would indicate that they are most likely
correct. Since the moisture around the building is currently in the process of getting corrected, I would
recommend that instead of just caulking the cracks, I would repoint and repair or replace the block as required
to bring it back to its original state. At the vertical crack I would recommend adding the vertical masonry
control joint that is missing to prevent future cracking.

Finally, at the beam bearing location, this bearing condition needs to be rebuilt with a neoprene pad below
the beam bearing to allow for movement and the CMU below should be rebuilt and grouted properly. In the
second report dealing with the vertical cracks in the masonry piers, Gervasio recommended tying the two
walls together by doweling and epoxying them and attaching the piers to the building with doweling and
epoxying as well. I agree with their recommendations since the moisture issue is being corrected. For the
media center for the interior and exterior cracks, Gervasio recommends drying out the crawl space and fixing
the broken water line and then repairing the cracks. For the deteriorated concrete piers Gervasio recommends
installing new posts besides the beam to support the beam. Since the moisture issues are being corrected, I
recommend repairing the concrete piers. This will not change the current load path and will remove the
corroded steel in the piers which will continue to deteriorate even with the moisture removed. For the steel
joist bearing on wood blocks, Gervasio recommends removing the wood shims and installing dry pack below
the joist; I agree with this recommendation.

From our review of the CMU demolition and our cursory review of the buildings in general, we discovered
numerous cracking and rusted reinforcing.

From the four holes that were opened up to expose the reinforcing, we found rusted and deteriorated vertical
and horizontal reinforcing in each location. The footings in three of the locations appeared to be in good
condition and the correct size, but the fourth was tapered from maybe only 8 inches thick to 2 inches thick
at the edge.
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From our visual inspection, we noticed several different types of cracks, and too many to document all of
them. They basically fell into two categories:

1. There were several areas where there are shrinkage cracks, most likely due to insufficient or improper
locations of masonry control joints, or improperly installed masonry control joints (see photographs 8 and
11 on building 1, photos 4 and 9 on building 2, photo 6 and 15 on building 3 and photo 1 on building 6 and
photo 3 on building 7). While these are not structural in nature, they will affect the waterproofing integrity
of the building and therefore I recommend that new masonry control joints be installed and for the CMU in
these areas to be tuck pointed and repaired or replaced as applicable. There were approximately 10-15
locations throughout the school where this occurred.

2. The remaining photos appear to be related to moisture and the rusting of the reinforcing in the CMU.
Since reinforcing when it rusts can grow to over 400% of its original size, it appears that the reinforcing has
rusted, expanded and has cracked the CMU. Since the face shell is now delaminated, it causes the CMU to
be reduced in size and therefore to be reduced in strength. There is no real way to determine the loss in
strength without knowing the exact thickness of the delaminated CMU. This is a very old building that does
not comply with the current building codes, and there is reduced strength of the existing wall with the
delamination of the face shells. The reduction in strength could easily range from 33%-90%. Therefore, I
recommend that the CMU walls be braced immediately until the repairs are complete.

In addition, there is no real way to eliminate moisture from entering into the CMU with the cracks in it and
this will continue to make the condition worse. There is no easy or accurate way to determine the extents of
the rusting in the CMU without removing the face shells and investigating the reinforcing as we did in those
four locations. The repair for these locations would be extremely expensive but would entail removing the
CMU and exposing the rusted reinforcing and then removing it and replacing it with new reinforcing, grout
and CMU. This would need to be done in an explorative manner where you start at each of the cracks and
then you expand outward until you get to undamaged CMU and reinforcing. Therefore, there is no real way
to determine the extents but due to the moisture conditions and the amount of cracking that is visible I would
not be surprised if 50%-75% of the length of the walls at the grade line are damaged in this manner. The
CMU walls should be braced immediately until the repairs are complete. To avoid continued and future
damage, the drainage around the buildings should be also corrected. All sprinkler lines should be moved
away from the buildings, and all of the grades should be sloped to divert the water away from the buildings.

If the decision is to repair the school, then this should start immediately, and we should brace the CMU walls
until the repairs are completed. Without knowing the extent of the damage, it is extremely difficult to
determine how the walls will perform as the reinforcing continues to rust and the walls continue to worsen.




While it is extremely difficult to provide any budgetary numbers due to the uncertainty of the full scope and
amount of damage we estimate the following corresponding to the item numbers above:

1) Temporary bracing of the CMU walls: $70,000
2) Installation of masonry control joints and repair of damaged CMU: $40,000
3) Repair of the cracked CMU and rusted reinforcing (not including drainage): $250,000
4) Gervasio report regarding gym cracks: $20,000
5) Gervasio report regarding column cracks: $25,000
6) Gervasio report regarding the media center: $150,000

Please understand that this report represents a professional opinion based upon the results of our limited
observations, and past experience with similar conditions. Our study was strictly limited to visual
observations as stated above. This report is not intended to be a complete or comprehensive study of the
structure. We have not reviewed, nor have we been asked to review, the capacity of the existing structure
per the current code. Our work has been performed in accordance with generally accepted principles and
practices of structural engineering.

We cannot be responsible for any future changes in the condition of the structure. No warranty is provided,
either expressed or implied.

If there are any additional concerns or questions, please feel free to contact our office. Thank you for the
opportunity to assist you on this project.

Sincerely,

David Berler

David Bixler, PE, SE President
David Bixler & Associates, PLLC

88-8584 s davidi BIXIBKE
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STRUCTURAL ENGINEERING
8360 E. RAINTREE DR., SUITE 110
SCOTTSDALE, AZ 85260

PHONE: (480) 219-2886
david.bixler@dbaaeng.com

www.dbaaeng.com

eintegritye ServiceeCollaborationeQualityeEfficiencye






3

PIg

(R4
" ’
e~ f.e. (OS2 wargd by‘.'L

[ES

Date:

Su"fzr ——}

~ 42 Sheet:

of:

\

0
>
<
a

BIXL

& ASSOCIA]

-
e
|

N~ _
|

|

RO STV S N







I .
B .__%“___f.“ S
o T _ “ ~ i CiT T e _h % NN T O GRS :
O | [ i : P i et e
L L — “ ._.-x.r.xk_._.!m_ i
) 1 I i f ] e | T
' (! [ SR O N
i ! ; i . T T ; T
J i : RS T ST T R S e
@ - ! 1 i T 1 P4 [ R PR N O O 0 v
£ ~L . L n_m"”______mi.mJ:-
p} ! : b bk .
" — T _. L
i et | R B T -
m : T : RN N R -] :
T i : R A —~ T - P
_ i £ i L i1 [ N : - b
PR LR i | ! L A SR O
Sod > 806 i ! ] f_"______j
(O a = 8 L | Loy T : i i I ted
s8gog - _ N O O G
© v g 0O Qo . i ! } _ L L - i : po| -t : | ’
o 92 5 b= _ it | _ m__.m..m_:“.“:_
o o n ’ [ i T e O O .
a ) L e T 1T
% ; I [ IO = ”.JL.-,.....F“I-L:._n.,-.“ B
; T I o e s e - e el ,
_ 1 I bl 1o —— A S i _
_ b — T : _ i ——
| ! i | =t :ll__ [ [
A L A
L T : ; ! T
L I “ T
1 d i ! !
! O o
—t ; | i1
N 1 — | r
T JUOR VU T N SO : ]
: I ke
N B L
' i Lt =i
T AT A N O O A it .-w-;.-ihwu.t. i
T ! t T S L _.....l.r. mll__l!hl.[ S TP S i ..._|I.
: . T T O S | ; ity S R
<L [ T T - IR S T I o
—_ _ i _ i = i I W - !
] | P A et e e 1.
O . i j _ H h P! i
_ I ;
a N — 1 e e a
S —— A | N _ _ ! i 1 ; __ : Imlw.-m.. ;
! =7 ! ' I d—t " - e T B o
s allE - J___,;_t;_:::;.x,“.,:
o ; i [ el |1 - BTN OO A B o
B i i “ |.|..._ [ T i “‘L S S L|l_I—... B i -
e B U e e e _
_ A ; R AR T SO
] - | ! e S
e L e
N P A N I
i v e R
| t
e i i 1 e N
- _ ! ! : -
i i T |
I )
BN I L )
i - .
- _I:I_ _ | l.“ | e
S B S i e L
s T Lot
S N L L ! H e}k
[ T T T







all

PROJECT : PAGE :
CLIENT : DESIGN BY :
BIXLER JOBNO.: 4 DATE : REVIEW BY :
Wind Analysis for Low-rise Building, Based on ASCE 7-2010
INPUT DATA
Exposure category (B, C or D, ASCE 7-10 26.7.3) Cc
Importance factor (ASCE 7-10 Table 1.5-2) ly = 1.00  for all Category
Basic wind speed (ASCE 7-10 26.5.1 or 2012 IBC) V= 120 mph
Topographic factor (ASCE 7-10 26.8 & Table 26.8-1) Ky = 1 Flat £ .
Building height to eave he = 10 ft =
Building height to ridge hy = 10 ft ) L
Building length L= 100 ft I B l
Building width B = 50 ft
Effective area of components (or Solar Panel area) A= 33 t?
DESIGN SUMMARY
Max horizontal force normal to building length, L, face = 19.12 kips, SD level (LRFD level), Typ.
Max horizontal force normal to building length, B, face = 9.93 kips
Max total horizontal torsional load = 222.03 ft-kips
Max total upward force = 97.43 kips
ANALYSIS
Velocity pressure
an = 0.00256 K, K, Ky V? = 26.63 psf
where: qy = velocity pressure at mean roof height, h. (Eq. 28.3-1 page 298 & Eq. 30.3-1 page 316)
Ky, = velocity pressure exposure coefficient evaluated at height, h, (Tab. 28.3-1, pg 299) = 0.85
K4 = wind directionality factor. (Tab. 26.6-1, for building, page 250) = 0.85
h = mean roof height = 10.00 ft
< 60 ft, [Satisfactory] (ASCE 7-10 26.2.1)
< Min (L, B), [Satisfactory] (ASCE 7-10 26.2.2)

Design pressures for MWFRS

P=an[(GCx)-(GCpy)l

where: p = pressure in appropriate zone. (Eq. 28.4-1, page 298). Pmin = 16 psf (ASCE 7-10 28.4.4)
G C, s = product of gust effect factor and external pressure coefficient, see table below. (Fig. 28.4-1, page 300 & 301)
G C,; = product of gust effect factor and internal pressure coefficient.(Tab. 26.11-1, Enclosed Building, page 258)

= 0.18 or -0.18
a = width of edge strips, Fig 28.4-1, note 9, page 301, MAX[ MIN(0.1B, 0.1L, 0.4h), MIN(0.04B, 0.04L), 3] = 4.00 ft
Net Pressures (psf), Basic Load Cases Net Pressures (psf), Torsional Load Cases
Roof angle 6 = 0.00 Roof angle 6 = 0.00 Roofangle® = 0.00
Surface Net Pressure with Net Pressure with Surface Net Pressure with
G Cpy G Cpy GCyy
(+chl) ('chl) (+chl) ('GCpI) (+GCpl) ('chl)
1 0.40 5.86 15.45 -0.45 | -16.78 -7.19 17T 0.40 1.46 3.86
2 -0.69 -23.17 -13.58 -0.69 | -23.17 -13.58 2T -0.69 -5.79 -3.40
3 -0.37 -14.65 -5.06 -0.37 | -14.65 -5.06 3T -0.37 -3.66 -1.27
4 -0.29 -12.52 -2.93 -0.45 | -16.78 -7.19 4T -0.29 -3.13 -0.73
5 0.40 5.86 15.45 Roofangle & = 0.00
6 -0.29 -12.52 -2.93 Surface ac Net Pressure with
1E 0.61 11.45 21.04 -0.48 | -17.58 -7.99 Pt (+GC,) | (-GC,)
2E -1.07 -33.29 -23.70 -1.07 | -33.29 -23.70 5T 0.40 1.46 3.86
3E -0.53 -18.91 -9.32 -0.53 | -18.91 -9.32 6T -0.29 -3.13 -0.73
4E -0.43 -16.25 -6.66 -0.48 | -17.58 -7.99
5E 0.61 11.45 21.04
6E -0.43 -16.25 -6.66

REFERENCE CORNER

REFERENCE CORNER

2% S

WIND DIRECTION a§W|ND DIRECTION WIND DIRECTION

Load Case A (Transverse})  Load Case B (Longitudinal) Load Case A (Transverse) Load Case B (Longitudinal)

Basic Load Cases Torsional Load Cases




Basic Load Case A (Transverse Direction

Surface Area Pressure (k) with

() (+GGCpi) | (-GGCy))

1 920 5.39 14.21

2 2300 -53.30 -31.24

3 2300 -33.69 -11.64

4 920 -11.52 -2.70

1E 80 0.92 1.68
2E 200 -6.66 -4.74
3E 200 -3.78 -1.86
4E 80 -1.30 -0.53

5 Horiz. 19.12 19.12
Vert. -97.43 -49.49

Min. wind Horiz. 16.00 16.00
28.4.4 Vert. -80.00 -80.00

Torsional Load Case A (Transverse Direction)

Basic Load Case B (L.ongitudinal Direction)

Surface Area Pressure (k) with
(%) | (+GCgi) | (-GCyy)
2 2300 -53.30 -31.24
3 2300 -33.69 -11.64
5 420 2.46 6.49
6 420 -5.26 -1.23
2E 200 -6.66 -4.74
3E 200 -3.78 -1.86
SE 80 0.92 1.68
6E 80 -1.30 -0.53
5 Horiz. 9.83 9.93
Vert. -87.37 -41.73
Min. wind Horiz. 8.00 8.00
28.4.4 Vert. -80.00 -80.00

Torsional Load Cas

e B (Longitudinal Direction)

Surface Area Pressure (k) with Torsion (ft-k) Surface Area Pressure (k) with Torsion (ft-k)
(%) (+GCpi) | (-GCpi) | (+GCpi) [ (-GCpi) () (+GCp1) | (GCpi) [ (+GCyi) [ (-GCpy)
1 420 2.46 6.49 57 149 2 2300 -53.30 | -31.24 0 0
2 1050 -24.33 -14.26 0 0 3 2300 -33.69 | -11.64 0 0
3 1050 -15.38 -5.31 0 0 5 170 1.00 2.63 10 28
4 420 -5.26 -1.23 121 28 6 170 -2.13 -0.50 22 5
1E 80 0.92 1.68 42 77 2E 200 -6.66 -4.74 0 0
2E 200 -6.66 -4.74 0 0 3E 200 -3.78 -1.86 0 0
3E 200 -3.78 -1.86 o] 0 5E 80 0.92 1.68 21 39
4E 80 -1.30 -0.53 60 25 6E 80 -1.30 -0.53 30 12
1T 500 0.73 1.93 -18 -48 5T 250 0.37 0.97 -5 -12
2T 1250 -7.24 -4.24 o] 0 6T 250 -0.78 -0.18 -10 -2
3T 1250 .4.58 -1.58 0 ) Total Horiz. Torsional Load, My 69.4 69.4
4T 500 -1.56 -0.37 -39 -9
Total Horiz. Torsional Load, My 222 222
Desiqn pressures for components and cladding Frz_—z 13 EJERFIE P
P=aul(GCy)-(GCpyl ! | R
where:  p = pressure on component. (Eq. 30.4-1, pg 318) 2| il: 12 2 }g :'g 'g: 3 l2
Pmn=  16.00 psf (ASCE 7-10 30.2.2) N RS
G C, = external pressure coefficient. Grz777 35 EhEstitrek
see table below. (ASCE 7-10 30.4.2) Roof os7 Roof o>7
Effective Zone 1 Zone 2 Zone 3 Zone 4 Zone 5
Area (ft%) GC; -GCp GC, -GCp GCp -GCp GCp -GCp GCp -GCp
Comp. 33 0.25 -0.95 0.25 -1.44 0.25 -1.92 0.82 -0.91 0.82 -1.10
(Walls reduced 10 %, Fig. 6-11A note 5.)
Comp. & Cladding Zone 1 Zone 2 Zone 3 Zone 4 Zone §
Pressure Positiva egative Positive Negative Positive Negative Positive Negative Pasitive
(psf) 16.00 | -30.05 | 16.00 -43.07 16.00 -55.89 26.57 | -28.97 | 26.57 | -33.96
Note: If the effective area is roof Solar Panel area, the only zone 1, 2, or 3 apply.
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Licensee : DAVID BIXLER AND'ASSOCIATES
Description : equivalent cantilevered wall in fromt of existing wall

_ Code References

Calculations per ACI 530-11, IBC 2012, CBC 2013, ASCE 7-10
Load Combinations Used : ASCE 7-10

~ General Information o Calculations per ACI 530-11, IBC 2012, CBC 2013, ASCE 7-10
Construction Type : Grouted Hollow Concrete Masonry
F'm = 1.50 ksi Nom. Wall Thickness 6 in  Temp Diff across thickness = deg F
Fy - Yield = 60.0 ksi Actual Thickness 5.625 in Min Allow Out-of-plane Defl Ratio = 0
Fr - Rupture = 61.0 psi Rebar "d" distance 3.8125 in  Minimum Vertical Steel % = 0.0020
Em=fm* = 900.0 Lower Level Rebar . . .
Max % of ~pbal. = 0.1106 Bar Size # -
Grout Density = 140 pcf Bar Spacing 320 in
Block Weight Norma! Weight
Wall Weight = 47.0 psf

Walll is grouted at rebar cells only

One-Story Wall Dimensions

A Clear Height - 4.660 fi |
B Parapet height = 0.0 ft E
Wall Support Condition Top & Bottom Pinned Roof Atachment m
A
Floor Attachment
_ Lateral Loads
Wind Loads : Seismic Loads :
Full area WIND load 34.0 psf Wall Weight Seismic Load Input Method : Direct entry of Lateral Wall Weight
Seismic Wall Lateral Load 0.0 psf
Fp 1.0 = 0.0 psf
(Applied to full "STRIP Width")
D i L £ w Endpoints from Base

top bottom
Distributed Lateral Load 0.0 0.0 0.0 0.0 4.0 Wit 4.660 3.660 kit
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DESIGN SUMMARY Results reported ffor "Strip Width” of 12.0 in
Governing Load Combination . . . Actual Values . . . / Allowable Values . . .
PASS  Moment Capacity Check Maximum Bending Stress Batig_= 0.9770
+0.90D+W+0.90H Max Mu Phi * Mn 1.245 kt
PASS  Service Deflection Check Actual Defl. Ratio L/ 20 Allowable Defl. Ratio 160
W Only Max. Deflection 0.1380 in
PASS Axial Load Check Max Pu/Ag 1.126 psi Max. Aliow. Defl. 0.3728 in
+1.20D+0.50Lr+0.50L+W+1.60H Location 3.806ft 0.2*fm 300.0 psi
PASS Reinforcing Limit Check
Controlling As/bd 0.001639 As/bd 8.1106 rho bal 0.1106

Maximum Reactions . ..  for Load Combination....

Top Horizontal W Only 3.152 k
Base Horizontal W Only 0.3854 k
Vertical Reaction +D+0.60W+H 0.2190 k
Design Maximum Combinations - Moments Results reported for "Strip Width" = 12 in.
Axial Load Moment Values 06*
Load Combination PH 0.2‘f|m‘b*t l\fIcFr Mu Phi Phi r!\lln As As Ratio rho bal
0.000 0.000 0.00 0.00 0.00 0.00 0.000 0.0000 0.0000
0.000 0.000 0.00 0.00 0.00 0.00 0.000 0.0000 0.0000
0.000 0.000 0.00 0.00 0.00 0.00 0.000 0.0000 0.0000
0.000 0.000 0.00 0.00 0.00 0.00 0.000 0.0000 0.0000
+1.20D+1.60Lr+0.50W+1.60H at 3.73 fo 3.88 0.053 14.400 0.26 0.61 0.90 1.25 0.075 0.0016 0.1106
0.000 0.000 0.00 0.00 0.00 0.00 0.000 0.0000 0.0000
+1.200+1.60S+0.50W+1.60H at 3.73 to 3.88 0.053 14.400 0.26 0.61 0.90 1.25 0.075 0.0016 0.1106
+1.200+0.50Lr+0.50L+W+1.60H at 3.73 to 3. 0.054 14.400 0.26 1.22 0.90 1.25 0.075 0.0016 0.1106
+1.20D+0.50L+0.50S+W+1.60H at 3.73 to 3.8 0.054 14.400 0.26 122 0.90 1.25 0.075 0.0016 0.1106
0.000 0.000 0.00 0.00 0.00 0.00 0.000 0.0000 0.0000
+0.90D+W+0.90H at 3.73 to 3.88 0.041 14.400 0.26 1.22 0.90 1.24 0.075 0.0016 0.1106
0.000 0.000 0.00 0.00 0.00 0.00 0.000 0.0000 0.0000
Design Maximum Combinations - Deflections Results reported for "Strip Width" =12 in.
Axial Load Moment Values Stiffness Deflections
Load Combination Pu Mer Mactual | gross | cracked 1effective Deflection  Defl. Ratio
0.000 0.00 0.00 0.00 0.00 0.000 0.000 0.0
0.000 0.00 0.00 0.00 0.00 0.000 0.000 0.0
0.000 0.00 0.00 0.00 0.00 0.000 0.000 0.0
0.000 0.00 0.00 0.00 0.00 0.000 0.000 0.0
0.000 0.00 0.00 0.00 0.00 0.000 0.000 0.0
0.000 0.00 0.00 0.00 0.00 0.000 0.000 0.0
+D+0.60W+H at 2.80 to 2.95 0.088 0.26 0.58 142.30 16.85 17.206 0.065 858.4
0.000 0.00 0.00 0.00 0.00 0.000 0.000 0.0
+D+0.750Lr+0.750L+0.450W+H at 2.80 to 29  0.088 0.26 0.44 142.30 16.85 17.867 0.038 1,465.1
+D+0.750L+0.7508+0.450W+H at 2.80 to 295  0.088 0.26 0.44 142.30 16.85 17.867 0.038 1,465.1
0.000 0.00 0.00 0.00 0.00 0.000 0.000 0.0
+0.60D+0.60W+0.60H at 2.80 o 2.95 0.053 0.26 0.58 142.30 16.74 17.098 0.065 854.1
0.000 0.00 0.00 0.00 0.00 0.000 0.000 0.0
0.000 0.00 0.00 0.00 0.00 0.000 0.000 0.0
0.000 0.00 0.00 0.00 0.00 0.000 0.000 0.0

0.000 0.00 0.00 0.00 0.00 0.000 0.000 0.0
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Title Block Line 6 Prnted 31 AUG 2016, 1 46PM
File = Y\dbaa-sv2\projects\16096 Challenger Middle School\Engineering\16036 challenger.ecé
Masonry Slender Wall ENERCALC, INC. 1983-2016, Buikd.6.16.6.7, Ve 16.6 7

Lic. #: KW-06009174  Licensee : DAVID BIXLER AND’ASSOCIATES

Description : equivalent cantilevered wall in fromt of existing wall
_Design Maximum Combinations - Deflections Results reported for "Strip Width" =12 in.
Axial Load Moment Values Stiffness Deflections
Load Combination Pu Mer Mactual | gross lcracked |effective Deflection  Defl. Ratio
L et kot innd it 4
0.000 0.00 0.00 0.00 0.00 0.000 0.000 00
WOnly at 264 to 2.80 0.000 0.26 0.92 142.30 16.58 16.657 0.138 405.4
0.000 0.00 0.00 0.00 0.00 0.000 0.000 0.0
0.000 0.00 0.00 0.00 0.00 0.000 0.000 0.0
Reactions - Vertical & Horizontal Results reported for "Strip Width" = 12 in.
Load Combination Base Horizontal Top Horizontal Vertical @ Wall Base
+D+H 0.0 0.00 0.219
+D+HL+H 0.0 0.00 0.219
+D+Lr+H 0.0 0.00 0.219
+D+S+H 0.0 0.00 0.219
+D+0.750Lr+0.750L+H 0.0 0.00 0.219
+D+0.750L+0.750S+H 0.0 0.00 0.219
+D+0.60W+H 0.2 1.89 0.219
+D+0.70E+H 0.0 0.00 0.219
+D+0.750Lr+0.750L+0.450W+H 0.2 1.42 0.219
+D+0.750L+0.7505+0.450W+H 0.2 1.42 0.219
+D+0.7501.+0.7505+0.5250E+H 0.0 0.00 0.219
+0.60D+0.60W+0.60H 0.2 1.89 0.131
+0.60D+0.70E+0.60H 0.0 0.00 0.131
D Only 0.0 0.00 0.219
Lr Only 0.0 000 &« 0.000
L Only 0.0 0.00 « 0.000
S Only 0.0 0.00 « 0.000
W Only 0.4 315 « 0.000
E Only 0.0 000 « 0.000
H Only 0.0 000 « 0.000
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Wind Analysis for Low-rise ﬁuilding, Based on ASCE 7-2010

INPUT DATA

Exposure category (B, C or D, ASCE 7-10 26.7.3) (o]

Importance factor (ASCE 7-10 Table 1.5-2) ly = 1.00 for all Category
Basic wind speed (ASCE 7-10 26.5.1 or 2012 IBC) 124 mph
Topographic factor (ASCE 7-10 26.8 & Table 26.8-1) Kz Flat

<
non
hr

=
he

Building height to eave he = 20
20 ft } L

100 f
50 ft B

140

Building height to ridge

Building length

Building width

Effective area of components (or Solar Panel area)

> o
uon

DESIGN SUMMARY

Max horizonta! force normal to building length, L, face
Max horizontal force normal to building length, B, face
Max total horizontal torsional load

Max total upward force

40.89 kips, SD level (LRFD level), Typ.
21.43 kips

492.60 ft-kips

103.92 kips

ANALYSIS

Velocity pressure

an = 0.00256 K, K, Ky V? = 28.20 pst

where: gn = velocity pressure at mean roof height, h. (Eq. 28.3-1 page 298 & Eq. 30.3-1 page 316)
K = velocity pressure exposure coefficient evaluated at height, h, (Tab. 28.3-1, pg 299) = 0.90
Ky = wind directionality factor. (Tab. 26.6-1, for building, page 250) 0.85

h = mean roof height 20.00 ft
< 60 ft, [Satisfactory] (ASCE 7-10 26.2.1)
< Min (L, B), [Satisfactory] (ASCE 7-10 26.2.2)

Design pressures for MWFRS

pP=q, [(GCyx)-(G Cul

where: p = pressure in appropriate zone. (Eq. 28.4-1, page 298). Pmin = 16 psf (ASCE 7-10 28.4.4)
G C, ¢ = product of gust effect factor and external pressure coefficient, see table below. (Fig. 28.4-1, page 300 & 301)
G C;, = product of gust effect factor and internal pressure coefficient.(Tab. 26.11-1, Enclosed Building, page 258)

= 0.18 or -0.18
a = width of edge strips, Fig 28.4-1, note 9, page 301, MAX[ MIN(0.1B, 0.1L, 0.4h), MIN(0.04B, 0.04L), 3] = 5.00 ft
Net Pressures (psf), Basic Load Cases Net Pressures (psf), Torsional Load Cases
Roofangle® =  0.00 Roof angle & = 0.00 Roofangle 6 = 0.00
Surface GC Net Pressure with Ge Net Pressure with Surface Ge Net Pressurs with
P! | (+GCqpi) | (-GCpi) Pt 1(+GCy)| (BC,) Pr | (+6Cp )| (-GCpy)
1 0.40 6.20 16.36 -045 | -17.77 -7.61 1T 0.40 1.55 4,09
2 -0.69 -24.53 -14.38 -0.69 | -24.53 -14.38 2T -0.69 -6.13 -3.60
3 -0.37 -15.51 -5.36 -0.37 | -15.51 -5.36 3T -0.37 -3.88 -1.34
4 -0.28 -13.25 -3.10 -045 | -17.77 -7.61 47 -0.29 -3.31 -0.78
5 0.40 6.20 16.36 Roofangle 8 = 0.00
6 -0.29 -13.25 -3.10 Surface Ge Net Pressure with
1E 0.61 12.13 22.28 -0.48 | -18.61 -8.46 el (+GC,;)| (-GCqi)
2E -1.07 -35.25 -25.10 -1.07 | -35.25 -25.10 5T 0.40 1.55 4.09
3E -0.53 -20.02 -9.87 -0.563 | -20.02 -9.87 6T -0.29 -3.31 -0.78
4E -0.43 -17.20 -7.05 -0.48 | -18.61 -8.46
5E 0.61 12.13 22.28
6E -0.43 | -17.20 -7.05

~
WIND DIRECTION WIND DIRECTION

Load Case A (Transverse)  Load Case B (Longitudinal) Load Case A (Transverse) Load Case B (Longitudinal)
Basic Load Cases Torsional Load Cases




Basic Load Case A (Transverse Direction Basic Load Case B (Longitudinal Direction)
Surface Area Pressure (k) with Surface Area Pressure (k) with
(ft%) (*+GG;i) | (GGy5) () | (+GCpi) | (-GCqi)
1 1800 11.17 29.44 2 2250 -55.20 -32.36
2 2250 -55.20 -32.36 3 2250 -34.90 -12.06
3 2250 -34.90 -12.06 5 800 4.96 13.09
4 1800 -23.86 -5.58 6 800 -10.60 -2.48
1E 200 243 4.46 2E 250 -8.81 -6.27
2E 250 -8.81 -6.27 3E 250 -5.01 -2.47
3E 250 -5.01 -2.47 5E 200 2.43 4.46
4E 200 -3.44 -1.41 6E 200 -3.44 -1.41
5 Horiz. 40.89 40.89 s Horiz. 21.43 21.43
Vert. -103.92 | -53.16 Vert. -91.12 -41.37
Min. wind | Horiz. 32.00 32.00 Min. wind | Horiz. 16.00 16.00
28.4.4 Vert. -80.00 -80.00 28.4.4 Vert. -80.00 -80.00
Torsional Load Case A (Transverse Direction) Torsional Load Case B (Longitudinal Direction)
Surface Area Pressure (k) with Torsion (ft-k) Surface Area Pressure (k) with Torsion (ft-k)
() (+GCypi) | (-GCpy) | (+GCpi)| (-GCy) () | (+GCyi) | (-GCy)) [ (+GCy1)| (-GCpi)
1 800 4.96 13.09 112 294 2 2250 -55.20 | -32.36 0 0
2 1000 -24.53 -14.38 0 0 3 2250 -34.90 | -12.06 0 0
3 1000 -15.51 -5.36 0 0 5 300 1.86 4.91 19 49
4 800 -10.60 -2.48 239 56 6 300 -3.98 -0.93 40 9
1E 200 243 4.46 109 201 2E 250 -8.81 -6.27 s} 0
2E 250 -8.81 -6.27 0 0 3E 250 -5.01 -2.47 0 0
3E 250 -5.01 -2.47 0 0 5E 200 243 4.46 55 100
4E 200 -3.44 -1.41 155 63 6E 200 -3.44 -1.41 77 32
1T 1000 1.55 4,09 -39 -102 5T 500 0.78 2.04 -10 -26
2T 1250 -7.67 -4.49 0 0 6T 500 -1.66 -0.39 -21 -5
3T 1250 .4.85 -1.67 0 0 Total Horiz. Torsional Load, My 160.0 160.0
4T 1000 -3.31 -0.78 -83 -19
Total Horiz. Torsional Load, My 493 493

Design pressures for components and cladding 3T 22 3] ENERETERF K]
P = anf (G Cp) - (G Cp)l | | Pt
where:  p = pressure on component. (Eq. 30.4-1, pg 318) 2| 33 12 2| 3 I'g ‘g', 3 |2
Pmn=  16.00 psf (ASCE 7-10 30.2.2) R R
= — |- — — . —]— —
G C; = external pressure coefficient. Kbl 341331375
see table below. (ASCE 7-10 30.4.2) Roof es7° Roof o>7-
Effective Zone 1 Zone 2 Zone 3 Zone 4 2Zone §
Area (ft?) GCp -GCp GCp -GCp GCp -GCp GCp -GCp GCp -GCp
Comp. 140 0.20 -0.90 0.20 -1.10 0.20 -1.10 0.72 -0.81 0.72 -0.90
(Walls reduced 10 %, Fig. 6-11A note 5.)
Comp. & Cladding Zone 1 Zone 2 Zone 3 Zone 4 Zone §
Pressure Positive Negative Positive g Positive Negative Positive Negative Positive Negative
(psf) 16.00 -30.46 | 16.00 -36.10 16.00 -36.10 25.32 -27.86 | 25.32 | -30.34

Note:  If the effective area is roof Solar Panel area, the only zone 1, 2, or 3 apply.
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Title Block Line 6 Printed. 31 AUG 2016, 2.07PM
File = Wdbaa-sv2\projects\16096 Challenger Middle Schoo\Engineering\16096 challenger.ec6
Masonry Slender Wall ENERCALC, INC. 1983-2016, Buld 6.16.6.7, Ver6.16 6 7

Lic. # : KW-06009174 TR e Licensee : DAVID BIXLER AND'ASSOCIATES
Description : equivalent cantilevered wall in fromt of existing wall

Code References

Calculations per ACI 530-11, IBC 2012, CBC 2013, ASCE 7-10
Load Combinations Used : ASCE 7-10

General Information Calculations per ACI 530-11, IBC 2012, CBC 2013, ASCE 7-10
Construction Type : Grouted Hollow Concrete Masonry

F'm = 1.50 ksi Nom. Wall Thickness 6 in  Temp Diff across thickness = degF
Fy - Yield = 60.0 ksi Actual Thickness 5.625 in  Min Allow Out-of-plane Defi Ratio = 0

Fr - Rupture = 61.0 psi Rebar "d" distance 3.813 in Minimum Vertical Steel % = 0.0020
Em=fm* = 900.0 Lower Level Rebar . . .

Max % of p bal. = 0.1455 Bar Size # 4

Grout Density = 140 pcf Bar Spacing 16.0 in

Block Weight Normal Weight

Wall Weight = 52.0 psf

Wall is grouted at rebar cells only

One-Story Wall Dimensions

A Clear Height = 4.660 f ! .
B Parapet height = ft B
Wall Support Condition Top & Bottom Pinned Fogl Atchiment
A
Floor Atachment
Lateral Loads = e s
Wind Loads : Seismic Loads :
Full area WIND load 34.0 psf Wall Weight Seismic Load Input Method : Direct entry of Lateral Wall Weight
Seismic Wall Lateral Load psf
Fp 1.0 = 0.0 psf
(Applied to full "STRIP Width")
0 Lr L E W Endpoints from Base

top bottom
Distributed Lateral Load 7.0 Wit 4.660 3.660 kit
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File = \dbaa-sv2\projects'16096 Chatlenger Middle Schoot\Engineering\16096 challenger.ect
Masonry Slender Wall ENERCALC, INC. 1983-2016, Build 6 16.6.7, Ver6.16.6.7
Lic. #: KW-06009174 =

Licensee : DAVID BIXEER AND ASSOCIATES

Description ; equivalent cantilevered wall in fromt of existing wall
DESIGN SUMMARY Resuits reported for "Strip Width" of 12.0 in
Governing Load Combination . . . Actual Values . . . Allowable Values . . .
PASS Moment Capacity Check Maximum Bending Strgse-Ratio 0.8757
+0.90D+W+0.90H Max Mu ' Phi * Mn 2.383 kAt
PASS  Service Deflection Check Actual Defl. Ratio L/ 38 Allowable Defl. Ratio 150
W Only Max. Deflection 0.1462 in
PASS Axial Load Check Max Pu/Ag 1.135 psi Max. Allow. Defl. 0.3728 in
+1.20D+0.50Lr+0.50L+W+1.60H Location 3.806 1t 02*fm 300.0 psi
PASS Reinforcing Limit Check
Controliing As/bd 0.003278 As/bd 8.1455 rho bal 0.1455

Maximum Reactions ... for Load Combination....

Top Horizontal W Only 5.456 k
Base Horizontal W Only 0.6151 k
Vertical Reaction +D+).60W+H 0.2423 k
Design Maximum Combinations - Moments Results reported for "Strip Width” = 12 in.
Axial Load Moment Values 0.6*
Load Combination Pu 0.2*fm*b*t  Mecr Mu Phi Phi Mn As As Ratio rho bal
b k k- ft h-fl k-f n®
0.000 0.000 0.00 0.00 0.00 0.00 0.000 0.0000 0.0000
0.000 0.000 0.00 0.00 0.00 0.00 0.000 0.0000 0.0000
0.000 0.000 0.00 0.00 0.00 0.00 0.000 0.0000 0.0000
0.000 0.000 0.00 0.00 0.00 0.00 0.000 0.0000 0.0000
+1.20D+1.60Lr+0.50W+1.60H at 3.73 to 3.88 0.059 16.200 0.28 1.04 0.90 2.39 0.150 0.0033 0.1454
0.000 0.000 0.00 0.00 0.00 0.00 0.000 0.0000 0.0000
+1.200+1.60S+0.50W+1.60H at 3.73 to 3.88 0.059 16.200 0.28 1.04 0.90 239 0.150 0.0033 0.1454
+1,200+0.50Lr+0.50L+W-+1.60H at 3.73 to 3. 0.061 16.200 0.28 2.09 0.90 239 0.150 0.0033 0.1454
+1,20D+0.50L+0.50S+W+1.60H at 3.73 to 3.8 0.061 16.200 0.28 2.09 0.90 239 0.150 0.0033 0.1454
0.000 0.000 0.00 0.00 0.00 0.00 0.000 0.0000 0.0000
+0,90D+W+0.90H at 3.73 to 3.88 0.047 16.200 0.28 2.09 0.90 238 0.150 0.0033 0.1454
0.000 0.000 0.00 0.00 0.00 0.00 0.000 0.0000 0.0000
_ Design Maximum Combinations - Deflections Results reported for "Strip Width" = 12 in.
Axial Load Moment Values Stiffness Deflections
Load Combination Pu Mer Mactual | gross lcracked | effective Deflection  Defl. Ratio
k k-fi k-t in*4 in"4 in"4
0.000 0.00 0.00 0.00 0.00 0.000 0.000 0.0
0.000 0.00 0.00 0.00 0.00 0.000 0.000 0.0
0.000 0.00 0.00 0.00 0.00 0.000 0.000 0.0
0.000 0.00 0.00 0.00 0.00 0.000 0.000 0.0
0.000 0.00 0.00 0.00 0.00 0.000 0.000 0.0
0.000 0.00 0.00 0.00 0.00 0.000 0.000 0.0
+D+0.60W+H at 2.64 to 2.80 0.105 0.28 0.93 154.20 29.17 29.324 0.079 709.1
0.000 0.00 0.00 0.00 0.00 0.000 0.000 0.0
+D+0.750Lr+0.750L+0.450W+H at 2.64 to 2.8 0.105 0.28 0.70 154.20 29.17 29.572 0.053 1,049.2
+D+0.750L+0.750S+0.450W+H at 2.64 to 280  0.105 0.28 0.70 154.20 29.17 29.572 0.053 1,049.2
0.000 0.00 0.00 0.00 0.00 0.000 0.000 0.0
+0.60D+0.60W+0.60H at 2.64 to 2.80 0.063 0.28 0.93 154.20 29.07 29.221 0.079 707.2
0.000 0.00 0.00 0.00 0.00 0.000 0.000 0.0
0.000 0,00 0.00 0.00 0.00 0.000 0.000 0.0
0.000 0.00 0.00 0.00 0.00 0.000 0.000 0.0

0.000 0.00 0.00 0.00 0.00 0.000 0.000 0.0



Title Block Line 1 Project Title:
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File = \Wdbaa-sv2\projects\16096 Challenger Middle School\Engineering\16096 challenger.ec6
Masonry Slender W" ENERCALC, INC. 1983-2016, Build:6.16.6.7, Ver® 16.6 7

Lic. # : KW-06009174 1 : Licensee : DAVID BIXLER AND ASSOCIATES
Description ; equivalent cantilevered wall in fromt of existing wall
Design Maximum Combinations - Deflections Results reported for "Strip Width" = 12 in.
Axial Load Moment Values Stiffness Deflections
Load Combination Pu Mer Mactual I gross | cracked | effective Deflection Defl. Ratio
k k-ft k-fi g inhd g :
0.000 0.00 0.00 0.00 0.00 0.000 0.000 0.0
W Only at 2.64 to 2.80 0.000 0.28 1.55 154.20 28.91 28.941 0.146 3826
0.000 0.00 0.00 0.00 0.00 0.000 0.000 0.0
0.000 0.00 0.00 0.00 0.00 0.000 0.000 0.0
Reactions - Vertical & Horizontal Results reported for "Strip Width" =12 in.
Load Combination Base Horizontal Top Horizontal Vertical @ Wall Base
+D+H 0.0 0.00 0.242
+D+L+H 0.0 0.00 0.242
+D+Lr+H 0.0 0.00 0.242
+D+8+H 0.0 0.00 0.242
+D+0.750Lr+0.750L+H 0.0 0.00 0.242
+D+0.750L+0.750S+H 0.0 0.00 0.242
+D+0.60W+H 04 37 0.242
+D+0.70E+H 0.0 0.00 0.242
+D+0.750Lr+0.750L+0.450W+H 03 246 0.242
+D+0.750L+0.7505+0.450W-+H 0.3 246 0.242
+D+0.750L+0.7505+0.5250E+H 0.0 0.00 0.242
+0.60D+0.60W+0.60H 04 327 0.145
+0.60D+0.70E+0.60H 0.0 0.00 0.145
D Only 0.0 0.00 0.242
Lr Only 0.0 0.00 0.000
L Only 0.0 0.00 0.000
S Only 0.0 0.00 0.000
W Only 06 546 0.000
E Only 0.0 0.00 0.000

H Only 0.0 0.00 0.000
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August 23, 2016

Mark Davenport AIA, CEFP1, LEED AP, BD+C
SPS+ ARCHITECTS LLP

8681 E. Via de Negocio

Scottsdale, AZ 85258

Re: Landmark Middle School
Glendale, AZ

Dear Mr. Davenport:

Per your request, we visited the Landmark Middle School on several occasions. I also have
reviewed the reports from both Speedie and Associates and Gervasio and Associates,
which are attached to the end of this report, along with pictures from our site visits during
the CMU removal to investigate the reinforcing and typical pictures of the type of cracking
along the buildings. We also reviewed the existing plans of the buildings which we have
received. The purpose of this report is to review the conditions of the existing buildings
along with the reports prepared by other consultants, and to recommend a plan of action
going forward on the best course of action to remedy the deficient areas.

The buildings are typically steel and wood framed roofs bearing on CMU exterior walls
and concrete spread footings.

Based on the surface penetrating radar investigations Speedie and Associates performed,
the vertical reinforcing appears to be installed for the most part correctly, and based off of
their radar findings, there is nothing that is significantly different than what we would
expect.

Based on the soils investigations performed by Speedie and Associate, there does not
appear to be a specific cause of the masonry distress due to the soils themselves, except the
fact that the soil conditions are very moist. The moisture fluctuations in the soils will have
a tendency to cause continuous movement in the soils which will induce stresses on the
buildings which will sometimes result in cracks of the CMU.
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There were three reports done by Gervasio and Associates that we have received and reviewed: (1) report
dated February 15, 2011 dealing mostly with cracks in the North-East corner of the Gym Building, (2) report
dated May 27, 2014 dealing with cracks in the masonry piers at the Administration building, and (3) report
dated July 20, 2015 dealing with cracks in the interior and exterior walls, deteriorating concrete piers,
corroded metal deck and steel joist bearings in the media center. For the gymnasium cracks, Gervasio
maintains that there were three different types of cracks, a stair-stepped crack near the corner, a vertical crack
at the change in parapet height and a crack at beam bearing. They indicated that only the crack at the beam
bearing was in need of repair and that the others could be caulked to prevent moisture. Gervasio
recommended that the crack at beam bearing be modified to allow for thermal movement in the beam. All
of the additional investigations that have been performed since then would indicate that they are most likely
correct. Since the moisture around the building is currently in the process of getting corrected, I would
recommend that instead of just caulking the cracks, I would repoint and repair or replace the block as required
to bring it back to its original state. At the vertical crack I would recommend adding the vertical masonry
control joint that is missing to prevent future cracking.

Finally, at the beam bearing location, this bearing condition needs to be rebuilt with a neoprene pad below
the beam bearing to allow for movement and the CMU below should be rebuilt and grouted properly. In the
second report dealing with the vertical cracks in the masonry piers, Gervasio recommended tying the two
walls together by doweling and epoxying them and attaching the piers to the building with doweling and
epoxying as well. I agree with their recommendations since the moisture issue is being corrected. For the
media center for the interior and exterior cracks, Gervasio recommends drying out the crawl space and fixing
the broken water line and then repairing the cracks. For the deteriorated concrete piers Gervasio recommends
installing new posts besides the beam to support the beam. Since the moisture issues are being corrected, I
recommend repairing the concrete piers. This will not change the current load path and will remove the
corroded steel in the piers which will continue to deteriorate even with the moisture removed. For the steel
joist bearing on wood blocks, Gervasio recommends removing the wood shims and installing dry pack below
the joist; I agree with this recommendation.

From our review of the CMU demolition and our cursory review of the buildings in general, we discovered
numerous cracking and rusted reinforcing.

From the four holes that were opened up to expose the reinforcing, we found rusted and deteriorated vertical
and horizontal reinforcing in each location. The footings in three of the locations appeared to be in good
condition and the correct size, but the fourth was tapered from maybe only 8 inches thick to 2 inches thick
at the edge.
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From our visual inspection, we noticed several different types of cracks, and too many to document all of
them. They basically fell into two categories:

1. There were several areas where there are shrinkage cracks, most likely due to insufficient or improper
locations of masonry control joints, or improperly installed masonry control joints (see photographs 8 and
11 on building 1, photos 4 and 9 on building 2, photo 6 and 15 on building 3 and photo 1 on building 6 and
photo 3 on building 7). While these are not structural in nature, they will affect the waterproofing integrity
of the building and therefore I recommend that new masonry control joints be installed and for the CMU in
these areas to be tuck pointed and repaired or replaced as applicable. There were approximately 10-15
locations throughout the school where this occurred.

2. The remaining photos appear to be related to moisture and the rusting of the reinforcing in the CMU.
Since reinforcing when it rusts can grow to over 400% of its original size, it appears that the reinforcing has
rusted, expanded and has cracked the CMU. Since the face shell is now delaminated, it causes the CMU to
be reduced in size and therefore to be reduced in strength. There is no real way to determine the loss in
strength without knowing the exact thickness of the delaminated CMU. This is a very old building that does
not comply with the current building codes, and there is reduced strength of the existing wall with the
delamination of the face shells. The reduction in strength could easily range from 33%-90%. Therefore, I
recommend that the CMU walls be braced immediately until the repairs are complete.

In addition, there is no real way to eliminate moisture from entering into the CMU with the cracks in it and
this will continue to make the condition worse. There is no easy or accurate way to determine the extents of
the rusting in the CMU without removing the face shells and investigating the reinforcing as we did in those
four locations. The repair for these locations would be extremely expensive but would entail removing the
CMU and exposing the rusted reinforcing and then removing it and replacing it with new reinforcing, grout
and CMU. This would need to be done in an explorative manner where you start at each of the cracks and
then you expand outward until you get to undamaged CMU and reinforcing. Therefore, there is no real way
to determine the extents but due to the moisture conditions and the amount of cracking that is visible I would
not be surprised if 50%-75% of the length of the walls at the grade line are damaged in this manner. The
CMU walls should be braced immediately until the repairs are complete. To avoid continued and future
damage, the drainage around the buildings should be also corrected. All sprinkler lines should be moved
away from the buildings, and all of the grades should be sloped to divert the water away from the buildings.

If the decision is to repair the school, then this should start immediately, and we should brace the CMU walls
until the repairs are completed. Without knowing the extent of the damage, it is extremely difficult to
determine how the walls will perform as the reinforcing continues to rust and the walls continue to worsen.




While it is extremely difficult to provide any budgetary numbers due to the uncertainty of the full scope and
amount of damage we estimate the following corresponding to the item numbers above:

1) Temporary bracing of the CMU walls: $70,000
2) Installation of masonry control joints and repair of damaged CMU: $40,000
3) Repair of the cracked CMU and rusted reinforcing (not including drainage): $250,000
4) Gervasio report regarding gym cracks: $20,000
5) Gervasio report regarding column cracks: $25,000
6) Gervasio report regarding the media center: $150,000

Please understand that this report represents a professional opinion based upon the results of our limited
observations, and past experience with similar conditions. Our study was strictly limited to visual
observations as stated above. This report is not intended to be a complete or comprehensive study of the
structure. We have not reviewed, nor have we been asked to review, the capacity of the existing structure
per the current code. Our work has been performed in accordance with generally accepted principles and
practices of structural engineering.

We cannot be responsible for any future changes in the condition of the structure. No warranty is provided,
either expressed or implied.

If there are any additional concerns or questions, please feel free to contact our office. Thank you for the
opportunity to assist you on this project.

Sincerely,

David Berler

David Bixler, PE, SE President
David Bixler & Associates, PLLC

88-8584 s davidi BIXIBKE
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LANDMARK - BLDG. 7 - MARKER #1

PICTURE NO. 2






LANDMARK - BLDG. 7 - MARKER #1

PICTURE NO. 4







LANDMARK - BLDG. 3 - MARKER #2

PICTURE NO. 2
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PICTURE NO. 2
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PICTURE NO. 3
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LANDMARK - BUILDING 1

MARKER NO. 5

MARKER NO. 6




LANDMARK - BUILDING 1

MARKER NO. 7

MARKER NO. 8
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LANDMARK - BUILDING 2

MARKER NO. 1
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LANDMARK - BUILDING 2

MARKER NO. 3

MARKER NO. 4
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LANDMARK - BUILDING 2

MARKER NO. 7

MARKER NO. 8




LANDMARK - BUILDING 2

MARKER NO. 9

MARKER NO. 10



LANDMARK - BUILDING 2
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MARKER NO. 13

MARKER NO. 14



LANDMARK - BUILDING 2

MARKER NO. 15

MARKER NO. 16
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MARKER NO. 17

MARKER NO. 18
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MARKER NO. 1
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LANDMARK - BUILDING 3

MARKER NO. 4




LANDMARK - BUILDING 3

MARKER NO. 6



LANDMARK - BUILDING 3

MARKER NO. 7

MARKER NO. 8



LANDMARK - BUILDING 3

MARKER NO. 9

MARKER NO. 10




LANDMARK - BUILDING 3

MARKER NO. 11

TN

¥
aiw..k.l

MARKER NO. 12



LANDMARK - BUILDING 3

e
™ o ] "k' : Ly (4
: s o | 1876672016
R s

MARKER NO. 13

MARKER NO. 14



LANDMARK - BUILDING 3

MARKER NO. 15



un

G L

Z, 4

o

a - a

L > . .
S o

=) Z z

5 E :

- : -

= . = =

2

=

<

35




3

w
]
Z
J—y
w -
5 S >
: : :
< < <
S
a = =
Z,
R
]




LANDMARK - BUILDING 6

MARKER NO. 1



\2

(€]

Z

: B 2
= o @)
= 7 Z
5 m =
: < Z
< . <
> = >
D |l

Z,

<

L X




LANDMARK - BUILDING 6

MARKER NO. 4



LANDMARK - BUILDING 7

MARKER NO. 1

MARKER NO. 2




LANDMARK - BUILDING 7

MARKER NO. 3




SURFACE
PENETRATING
RADAR REPORT






SPEEDIE

AND ASSOCIATES GROUND PENETRATING RADAR
GEOTECHNICAL/ENVIRONMENTAL/MATERIALS ENGINEERS F|ELD REPORT

3331 E. Wood St, Phoenix, Arizona 85040 Telephone (602) 997-6391  Fax (602) 943-5508

Project Name: Landmark School-Building Distress - GPR Project #: 161292TA Date: 07/11/16
Project Location: 5730 W. Myrtle Ave. - Glendale, AZ. Time Start: 4:30 AM Time Stop: 12:30 PM
Client: SPS Arrchitects Rep: Jennifer Bowen Doc #: GPR RW434
WORK ORDERED BY CLIENT:
STRUCTURE TYPE: Cast in Place ¥ Pre-Cast [J Masonry ¥ Other

STRUCTURE ELEMENT: FootinglD SOG WM WallM Column O Beam O Deck O Other O

TARGET INDICATIONS: Reinforcing Steel ¥ PT Cables [J PVC Conduit [] Voids []
Grouted Cells ¥ Un-Grouted Cells ¥ Other [

PICTURES TAKEN: Yes™ NoO TARGETS MARKED WITH: Crayon 0 Paint 0 Duct Tape ¥

SIZE / LOCATION OF AREA(S):

S&A performed Ground Penetrating Radar (GPR) scanning at the Landmark Elementary School buildings. We utilized
the GSSI SIR-3000 Data Acquisition System with model 5100B - 1600 and 2000 MHz antennas. We scanned the
CMU walls at locations that were predetermined by the structural engineer to identify and note reinforcement
indications. Per our proposal, we scanned each approximate 10' x 10" wall section from the bottom of existing
exterior grade. The existing grade was removed about a shovels width along the stem wall at many locations. We
utilized colored tape to marked reinforcement indications. The tape markings were terminated at the limits of the
scanned sections.

* Please see our attached site plan for specific locations.

* Observations and measurements were reported separately at each scan location (see scan notes).
A photo of each scanned location was taken for reference (see photo outline-(PO)) .

1. Landmark Elementary School:
A. (7) CMU Wall with approximate 10'x10' areas scanned.

GPR SERVICE PROVIDED: QUANTITY UNIT PRICE EXTENSION
Trip Charge $ $

GPR Technician (3 hr. minimum) $ $

Support Tech (3 hr. minimum) $ $

3-D Imaging $ $

Additional Services $ $

TOTAL
On Account ¥l  coD - Cash [ Check (1 # Credit Card - VISA [1 MC I DISCOVER [

The information presented is based upon interpretation of the data collected and is provided solely for illustration and
informational purposes. Speedie & Associates is not responsible for any loss or damage caused, arising out of the use of
or reliance on the data collected or the report generated. Speedie & Associates hereby disclaims all warranties,
expressed or implied with respect to the nature, or quality of the services performed hereunder and except to the extent of
its sole gross negligence shall not be liable for any damages as a result of its performance.

Accepted By: Technician: _Rodd Whisel







SPEEDIE

ANDASSOCIATES GROUND PENETRATING RADAR

GEOTECHNICAL/ENVIRONMENTAL/MATERIALS ENGINEERS

3331 E. Woud St., Phocnix, Arizona 85040 Telephone (602) 997-6391  Fax (602) 943.5508 SCAN N OTES

Project Name: Landmark Elementary School Distress - GPR Project #: 161292TA Date: 07/11/2016
Project Location: 5730 W. Myrtle Ave., Glendale AZ Time Start: 4:30AM Time Stop: 12:30PM
Client; SPS Architects Rep: Jennifer Bowen Doc #: GPR RW434-]

SCAN NUMBER: 1-Wall

SCAN LOCATION: Landmark School, Gym Building, North Wall (PO - Picture 1)

STRUCTURE TYPE: Cast in Place[] Pre-Cast [} Masonry Other []
STRUCTURE ELEMENT: Footing[] SOG[] WalllZ] Column[] Beam[] Deck[] Other[]

TARGET INDICATIONS: Reinforcing Steel[v] PT Cables[] PVC Conduit[]  Voids[]
Grouted Cells[¥] Un-Grouted Cells[] Other[]

PICTURES TAKEN: Yes[7] No[ TARGETS MARKED WITH: Crayon[] Paint[] Tape
CONCRETE TARGET INDICATION ORIENTATION / APPROXIMATE SPACING AND DEPTH:

Vertical Target Spacing:
Vertical Target Depth:

Horizontal Target Spacing:
Horizontal Target Depth:

Longitudinal Target Spacing:
Longitudinal Target Depth:

Lateral Target Spacing:
Lateral Target Depth:

CMU TARGET INDICATION ORIENTATION / APPROXIMATE SPACING AND DEPTH:

Vertical Target Spacing:_Varies, see photo outline pic 1. (grouted)
Vertical Target Depth:

Horizontal Target Spacing:_Bottom course-stem wall (grouted)
Horizontal Target Depth:

Masonry Joint Reinf. Spacing:_Approx. 16" OC

ADDITIONAL NOTES/OBSERVATIONS:

8"x8"x8" & 4"x8"x16" CMU block
Stem appears to be at or slightly above existing grade elevation

The information presented is based upon interpretation of the data collected and is provided solely for illustration and
informational purposes. Speedie & Associates is not responsible for any loss or damage caused, arising out of the use of
or reliance on the data collected or the report generated. Speedie & Associates hereby disclaims all warranties,
expressed or implied with respect to the nature, or quality of the services performed hereunder and except to the extent of
its sole gross negligence shall not be liable for any damages as a result of its performance.

Accepted By: Technician: _Rodd Whisel







SPEEDIE

ANDASSOCIATES GROUND PENETRATING RADAR

GEOTECHNICAL/ENVIRONMENTAL/MATERIALS ENGINEERS

3331 E. Wood St., Phoenix, Arizona 85040 Telephone (602) 997-6391  Fax (602) 943-5508 SCAN NOTES

Project Name: Landmark Elementary School Distress - GPR Project #: 161292TA Date; 07/11/2016
Project Location: 5730 W. Myrtle Ave., Glendale AZ Time Start: 4:30AM Time Stop: 12:30PM
Client: SPS Architects Rep: Jennifer Bowen Doc #: GPR RW434-2

SCAN NUMBER: 2-Wall

SCAN LOCATION: Landmark School, Kitchen Building, North Wall (PO - Picture 2)

STRUCTURE TYPE: Cast in Place[] Pre-Cast [] Masonry Other ]
STRUCTURE ELEMENT: Footing[] SOG[] wall[¢] Column[] Beam[] Deck[] Other[]
TARGET INDICATIONS: Reinforcing Steel[v] PT Cables[] PVC Conduit [[] Voids []

Grouted Cells[¥] Un-Grouted Cells[[] Other[]

PICTURES TAKEN: Yes No[] TARGETS MARKED WITH: Crayon[] Paint[] Tapel[¥]
CONCRETE TARGET INDICATION ORIENTATION / APPROXIMATE SPACING AND DEPTH:

Vertical Target Spacing:
Vertical Target Depth:

Horizontal Target Spacing:
Horizontal Target Depth:

Longitudinal Target Spacing:
Longitudinal Target Depth:

Lateral Target Spacing:
Lateral Target Depth:

CMU TARGET INDICATION ORIENTATION / APPROXIMATE SPACING AND DEPTH:

Vertical Target Spacing:_48" on-center, wall corner and at control joint see pic 2. (grouted)
Vertical Target Depth:

Horizontal Target Spacing:_Bond beam at approx. 9' above FF elev. (grouted)
Horizontal Target Depth:

Masonry Joint Reinf. Spacing:_Varies, (see picture for specific spacing)

ADDITIONAL NOTES/OBSERVATIONS:

8"x8"x8" & 4"x8"x16" CMU block
Stem wall appears to be at existing grade elevation

The information presented is based upon interpretation of the data collected and is provided solely for illustration and
informational purposes. Speedie & Associates is not responsible for any loss or damage caused, arising out of the use of
or reliance on the data collected or the report generated. Speedie & Associates hereby disclaims all warranties,
expressed or implied with respect to the nature, or quality of the services performed hereunder and except to the extent of
its sole gross negligence shall not be liable for any damages as a result of its performance.

Accepted By: Technician; _Rodd Whisel







SPEEDIE

ANDASSOCIATES GROUND PENETRATING RADAR

GEOTECHNICAL/ENVIRONMENTAL/MATERIALS ENGINEERS

3331 E. Wood St., Phocnix, Arizona 85040 Telephone (632) 997-6391  Fax (602) 943-5508 SCAN N OTES

Project Name: Landmark Elementary School Distress - GPR Project #: 161292TA Date: 07/11/2016
Project Location: 5730 W. Myrtle Ave., Glendale AZ Time Start: 4:30AM Time Stop: 12:30PM
Client: SPS Architects Rep: Jennifer Bowen Doc #: GPR RW434-3

SCAN NUMBER: 3-Wall

SCAN LOCATION: Landmark School, Building 'D', South Wall (PO - Picture 3)

STRUCTURE TYPE: Cast in Place ] Pre-Cast [] Masonry Other [
STRUCTURE ELEMENT: Footing[] SOG[] wall[4] Column[J Beam[] Deck[] Other[]
TARGET INDICATIONS: Reinforcing Steel[v] PT Cables[] PVC Conduit(]  Voids ]

Grouted Cells[v] Un-Grouted Cells[] Other [}

PICTURES TAKEN: Yes No[] TARGETS MARKED WITH: Crayon[] Paint[] Tape
CONCRETE TARGET INDICATION ORIENTATION / APPROXIMATE SPACING AND DEPTH:

Vertical Target Spacing:
Vertical Target Depth:

Horizontal Target Spacing:
Horizontal Target Depth:

Longitudinal Target Spacing:
Longitudinal Target Depth:

Lateral Target Spacing:
Lateral Target Depth:

CMU TARGET INDICATION ORIENTATION / APPROXIMATE SPACING AND DEPTH:

Vertical Target Spacing:_Varies see pic 3. (grouted)
Vertical Target Depth:

Horizontal Target Spacing._Stem wall and bond beam at approx. 9'-8" above FF elev. (grouted)
Horizontal Target Depth:

Masonry Joint Reinf. Spacing:_Varies (see picture for specific spacing)

ADDITIONAL NOTES/OBSERVATIONS:

8"x8"x8" & 4"x8"x16" & 8"x8"x16" CMU block
Stem appears to be at or slightly above existing grade with one 8"x8"x16" course buried below it

The information presented is based upon interpretation of the data collected and is provided solely for illustration and
informational purposes. Speedie & Associates is not responsible for any loss or damage caused, arising out of the use of
or reliance on the data collected or the report generated. Speedie & Associates hereby disclaims all warranties,
expressed or implied with respect to the nature, or quality of the services performed hereunder and except to the extent of
its sole gross negligence shall not be liable for any damages as a result of its performance.

Accepted By: Technician: Rodd Whisel







SPEEDIE

ANDASSOCIATES GROUND PENETRATING RADAR

GEOTECHNICAL/ENVIRONMENTAL/MATERIALS ENGINEERS

3331 E. Wood St., Phocnix, Arizona 85040 Telephone (602) 997-6391  Fax (602) 743-5508 SCAN NOTES

Project Name: Landmark Elementary School Distress - GPR Project #: 161292TA Date: 07/11/2016
Project Location: 5730 W. Myrtle Ave., Glendale AZ Time Start: 4:30AM Time Stop: 12:30PM
Client: SPS Architects Rep: Jennifer Bowen Doc #: GPR RW434-4

SCAN NUMBER: 4-Wall

SCAN LOCATION: Landmark School, Building 'C', East Wall (PO - Picture 4)

STRUCTURE TYPE: Cast in Place[] Pre-Cast [] Masonry Other []
STRUCTURE ELEMENT: Footing[ ] SOG[] Wwall[4] Column[] Beam[] Deck[] Other[]

TARGET INDICATIONS: Reinforcing Steel[¥] PT Cables[] PVC Conduit[] Voids[]
Grouted Cells[Y] Un-Grouted Cells[[] Other[]

PICTURES TAKEN: Yes No[] TARGETS MARKED WITH: Crayon[] Paint[]] Tape
CONCRETE TARGET INDICATION ORIENTATION / APPROXIMATE SPACING AND DEPTH:

Vertical Target Spacing:
Vertical Target Depth:

Horizontal Target Spacing:
Horizontal Target Depth:

Longitudinal Target Spacing:
Longitudinal Target Depth:

Lateral Target Spacing:
Lateral Target Depth:

CMU TARGET INDICATION ORIENTATION / APPROXIMATE SPACING AND DEPTH:

Vertical Target Spacing:_Varies at approx. 56", 40", 48", see pic 3. (grouted)
Vertical Target Depth:

Horizontal Target Spacing:_Stem wall and bond beam at approx. 9'-4" above FF elev. (grouted)
Horizontal Target Depth:

Masonry Joint Reinf. Spacing:_Varies (see picture for specific spacing)

ADDITIONAL NOTES/OBSERVATIONS:

8"x8"x8" & 4"x8"x16" & 8"x8"x16" CMU block
Stem appears to be at or above existing grade with one 8"x8"x16" course buried below

The information presented is based upon interpretation of the data collected and is provided solely for illustration and
informational purposes. Speedie & Associates is not responsible for any loss or damage caused, arising out of the use of
or reliance on the data collected or the report generated. Speedie & Associates hereby disclaims all warranties,
expressed or implied with respect to the nature, or quality of the services performed hereunder and except to the extent of
its sole gross negligence shall not be liable for any damages as a result of its performance.

Accepted By: Technician; Rodd Whisel







SPEEDIE

AND ASSOCIATES GROUND PENETRATING RADAR

GEOTECHNICAL/ENVIRONMENTAL/MATERIALS ENGINEERS

3331 E. Wood St., Phoenix, Arizona 85040 Telephone (6012) 997-6391  Fax (602) 943-5508 SCAN NOTES

Project Name: Landmark Elementary School Distress - GPR Project #: 161292TA Date: 07/11/2016
Project Location: 5730 W. Myrtle Ave., Glendale AZ Time Start: 4:30AM Time Stop: 12:30PM
Client; SPS Architects Rep: Jennifer Bowen Doc #: GPRRW434-5

SCAN NUMBER; 5-Wall

SCAN LOCATION: Landmark School, Building 'B', East Wall (PO - Picture 5)

STRUCTURE TYPE: Cast in Place [] Pre-Cast [ Masonry Other[]
STRUCTURE ELEMENT: Footing[] SOG[] Wall[y] Column[dJ Beam[] Deck[] Other[d
TARGET INDICATIONS: Reinforcing Steellv] PT Cables[] PVC Conduit[]  Voids []

Grouted Cells[¢] Un-Grouted Cells[] Other[]

PICTURES TAKEN: Yes No[] TARGETS MARKED WITH: Crayon[] Paint[] Tapel[¢]
CONCRETE TARGET INDICATION ORIENTATION / APPROXIMATE SPACING AND DEPTH:

Vertical Target Spacing:
Vertical Target Depth:

Horizontal Target Spacing:
Horizontal Target Depth:

Longitudinal Target Spacing:
Longitudinal Target Depth:

Lateral Target Spacing:
Lateral Target Depth:

CMU TARGET INDICATION ORIENTATION / APPROXIMATE SPACING AND DEPTH:

Vertical Target Spacing:_At corner and 40" OC (grouted)
Vertical Target Depth:

Horizontal Target Spacing:_Stem wall and bond beam at approx. 9'-8" above existing grade elev. (grouted)
Horizontal Target Depth:

Masonry Joint Reinf. Spacing._16" OC

ADDITIONAL NOTES/OBSERVATIONS:

8"x8"x8" & 4"x8"x16" & 8"x8"x16" CMU block
Stem appears to be above existing grade with one 8"x8"x16" course buried below it

The information presented is based upon interpretation of the data collected and is provided solely for illustration and
informational purposes. Speedie & Associates is not responsible for any loss or damage caused, arising out of the use of
or reliance on the data collected or the report generated. Speedie & Associates hereby disclaims all warranties,
expressed or implied with respect to the nature, or quality of the services performed hereunder and except to the extent of
its sole gross negligence shall not be liable for any damages as a result of its performance.

Accepted By: Technician: Rodd Whisel
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AND ASSOCIATES GROUND PENETRATING RADAR

GEOTECHNICAL/ENVIRONMENTAL/MATERIALS ENGINEERS

3331 E. Wood 81, Phoenix, Arizona 85040 Telephone (602) 997-6391  Fax (602) 943-5508 SCAN NOTES

Project Name: Landmark Elementary School Distress - GPR Project #: 161292TA Date: 07/11/2016
Project Location: 5730 W. Myrtle Ave., Glendale AZ Time Start: 4:30AM Time Stop: 12:30PM
Client: SPS Architects Rep: Jennifer Bowen Doc #: GPR RW434-6

SCAN NUMBER: 6-Wall

SCAN LOCATION: Landmark School, Building 'B', Student Services, North Wall (PO - Picture 6)

STRUCTURE TYPE: Cast in Place[] Pre-Cast [] Masonry Other[]
STRUCTURE ELEMENT: Footing[] SOG[] Wwali[¥] Column[] Beam[] Deck[] Other[]

TARGET INDICATIONS: Reinforcing Steellv] PT Cables[] PVC Conduit[]  Voids[]
Grouted Cells[] Un-Grouted Cells[[] Other[]

PICTURES TAKEN: Yes[7] No[]  TARGETS MARKED WITH: Crayon[] Paint[] Tape
CONCRETE TARGET INDICATION ORIENTATION / APPROXIMATE SPACING AND DEPTH:

Vertical Target Spacing:
Vertical Target Depth:

Horizontal Target Spacing:
Horizontal Target Depth:

Longitudinal Target Spacing:
Longitudinal Target Depth:

Lateral Target Spacing:
Lateral Target Depth:

CMU TARGET INDICATION ORIENTATION / APPROXIMATE SPACING AND DEPTH:

Vertical Target Spacing:_Varies see pic 6 (grouted)
Vertical Target Depth:

Horizontal Target Spacing:_Stem wall and bond beam at approx. 9' above FF elev. (grouted)
Horizontal Target Depth:

Masonry Joint Reinf. Spacing:_Varies see pic 6

ADDITIONAL NOTES/OBSERVATIONS:

8"x8"x8" & 4"x8"x16" & 8"x8"x16" CMU block
Stem appears o be at or slightly above existing grade with one 8"x8"x16" course below

The information presented is based upon interpretation of the data collected and is provided solely for illustration and
informational purposes. Speedie & Associates is not responsible for any loss or damage caused, arising out of the use of
or reliance on the data collected or the report generated. Speedie & Associates hereby disclaims all warranties,
expressed or implied with respect to the nature, or quality of the services performed hereunder and except to the extent of
its sole gross negligence shall not be liable for any damages as a result of its performance.

Accepted By: Technician: Rodd Whisel







SPEEDIE

ANDASSOCIATES GROUND PENETRATING RADAR

GEOTECHNICAL/ENVIRONMENTAL/MATERIALS ENGINEERS

3331 E. Wood St., Phoenix, Arizona 85040 Telephone (602) 997-6391 Fax (602) 943-5508 SCAN NOTES

Project Name: Landmark Elementary School Distress - GPR Project #: 161292TA Date: 07/11/2016
Project Location: 5730 W. Myrtle Ave., Glendale AZ Time Start: 4:30AM Time Stop: 12:30PM
Client: SPS Architects Rep: Jennifer Bowen Doc #: GPR RW434-7

SCAN NUMBER:_7-Wall

SCAN LOCATION: Landmark School, Building 'H', PD Room, North Wall (PO - Picture 7)

STRUCTURE TYPE: Cast in Place[] Pre-Cast [] Masonry Other ]
STRUCTURE ELEMENT: Footing[] SOG[] Wwallly] Column[] Beam[] Deck[] Other[]
TARGET INDICATIONS: Reinforcing Steel[¥] PT Cables[] PVC Conduit[]  Voids []

Grouted Cells[¢] Un-Grouted Cells[] Other[]

PICTURES TAKEN: Yes No[] TARGETS MARKED WITH: Crayon[] Paint[[] Tapel[¥]
CONCRETE TARGET INDICATION ORIENTATION / APPROXIMATE SPACING AND DEPTH:

Vertical Target Spacing:
Vertical Target Depth:

Horizontal Target Spacing:
Horizontal Target Depth:

Longitudinal Target Spacing:
Longitudinal Target Depth:

Lateral Target Spacing:
Lateral Target Depth:

CMU TARGET INDICATION ORIENTATION / APPROXIMATE SPACING AND DEPTH:

Vertical Target Spacing:_Varies see pic 7 (grouted)
Vertical Target Depth:

Horizontal Target Spacing:_Stem wall and bond beam at approx. 8'-4" above FF elev. (grouted)
Horizontal Target Depth:

Masonry Joint Reinf. Spacing:_Varies see pic 7

ADDITIONAL NOTES/OBSERVATIONS:

8"x8"x8" & 4"x8"x16" & CMU block
Stem appears to be at or slightly above existing grade

The information presented is based upon interpretation of the data collected and is provided solely for illustration and
informational purposes. Speedie & Associates is not responsible for any loss or damage caused, arising out of the use of
or reliance on the data collected or the report generated. Speedie & Associates hereby disclaims all warranties,
expressed or implied with respect to the nature, or quality of the services performed hereunder and except to the extent of
its sole gross negligence shall not be liable for any damages as a result of its performance.

Accepted By: Technician: Rodd Whisel
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ANDASSOCIATES GROUND PENETRATING RADAR

GEOTECHNICAL/ENVIRONMENTAL/MATERIALS ENGINEERS
3331 E. Wood St., Phoenix, Arizona 85040 Telephone (602) 997-6391 Fax (602) 943-5508 SCAN N OTES

Project Name: Mensendick/Jack Eiementary School Distress - GPR Project #: 161288TA Date: 07/07/2016

Project Location: 535 N. 67th Ave., Glendale AZ Time Start: 4:30AM Time Stop: 2:30PM

Client: SPS Architects Rep: Jennifer Bowen Doc #: GPR

SCAN NUMBER:

SCAN LOCATION:

STRUCTURE TYPE: Cast in Place[] Pre-Cast [] Masonry [] Other []
STRUCTURE ELEMENT: Footing[] SOG[] wWall[d Column[J Beam[] Deck[] Other[]
TARGET INDICATIONS: Reinforcing Steel[ ] PT Cables[] PVC Conduit[]  Voids []

Grouted Cells[] Un-Grouted Cells[[] Other[]

PICTURES TAKEN: Yes[] No[] TARGETS MARKED WITH: Crayon[] Paint[] Tape[]]
CONCRETE TARGET INDICATION ORIENTATION / APPROXIMATE SPACING AND DEPTH:

Vertical Target Spacing:
Vertical Target Depth:

Horizontal Target Spacing:
Horizontal Target Depth:

Longitudinal Target Spacing:
Longitudinal Target Depth:

Lateral Target Spacing:
Lateral Target Depth:

CMU TARGET INDICATION ORIENTATION / APPROXIMATE SPACING AND DEPTH:

Vertical Target Spacing:
Vertical Target Depth:

Horizontal Target Spacing:
Horizontal Target Depth:

Masonry Joint Reinf. Spacing:

ADDITIONAL NOTES/OBSERVATIONS:

The information presented is based upon interpretation of the data collected and is provided solely for illustration and
informational purposes. Speedie & Associates is not responsible for any loss or damage caused, arising out of the use of
or reliance on the data collected or the report generated. Speedie & Associates hereby disclaims all warranties,
expressed or implied with respect to the nature, or quality of the services performed hereunder and except to the extent of
its sole gross negligence shall not be liable for any damages as a result of its performance.

Accepted By: Technician: Rodd Whisel
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Project Address: 5730 W. Myrtle Ave. - Glendale, AZ.
Photo Outline

Project No.:161292TA / GPR RW434

Date: July 11, 2016

4

No. 1

Scan 1 Wall: Gym Bldg., N. wall. White tape
indicating vert. & horiz. reinf (grouted), Green

tape- joint reinf,

INo. 2

Scan 2 Wall. Kitchen Bldg., N. wall. White tape-
vert. & horiz. reinf (grouted), Green tape-joint

reinf. Please note, reinf. stem wall is burried

- e Vo o
B LW R o e T i i
friite I sl S

-

prss .

INo. 3

Scan 3 Wall: Bldg. D S. wall. White tape-vert.
& horiz. reinf (grouted). Green tape-joint reinf.

No. 4

Scan 4 Wall: Bldg. C E. Wall. White tape-vert. &
horiz. reinf (grouted). Green tape—joint reinf.

Project Name: Landmark School-Building Distress - GPR




Project Address: 5730 W. Myrtle Ave. - Glendale, AZ.
Photo Outline
Project No.:161292TA / GPR RW434 Date: July 11, 2016

Ml

Scan 5 Wall: Bldg. B Courtyard, E. Wall. White Scan 6 Wall: Bidg. B Student Services, N. Wall.
INo. 5 ftape-vert. & horiz. reinf (grouted). Green tape- No. 6 [White tape-vert. & horiz. reinf (grouted). Green
joint reinf. tape-joint reinf.
]

Scan 7 Wall: Bldg. H, PD Room, N. Wall.
No. 7 |White-vert. & horiz. reinf (grouted), Green-
joint reinf.

Project Name: Landmark School-Building Distress - GPR
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Geotechnical ® Environmental ® Matenals Engineers

August 9, 2016

Jennifer Bowen, AIA

SPS+ Partners Architects LLP
8681 L. Via de Negocio
Scottsdale, AZ 85258

RE: Project No. 161301SA
Landmark School Building Distress
5730 W. Myrtle Avenue
Glendale, AZ
Findings & Test Results

Dear Ms. Bowen:

This letter presents the findings of our visual site assessment, limited subsurface investigation and our
opinions on the possible cause(s) for the stair step cracking of the masonry walls, separation of
doorframes from masonry walls and evidence of slab movement of the interior of the buildings
resulting in slab cracks.

On July 11, 2016, representatives from Speedie & Associates were at the site to conduct a limited soil
investigation, as outlined in our proposal number 56067s. The investigation was broken into three
tasks. The first task consisted of coring the interior slab of the buildings at two (2) locations and
obtaining soil samples. The second task was to hand auger up to fifteen (15) exterior locations and
obtaining soil samples. The third task was to drill three (3) deep structural borings to depths of 20
feet below existing ground surface and obtaining soil samples.

The results of the sampling and individual logs of each core, boring and test pit location and
laboratory data are attached to this report. The approximate locations of each are located on the
attached Soil Boring Location Plan.

Interior Testing

Two cores were selected at the interior of two separate buildings spread throughout the school
campus. Each core was made along the interior walls. Coring consisted of hand augering and
sampling of soils from 0.8 to 3 feet below grade. Coring C-1 encountered auger refusal on gravel at a
depth of 10 inches below existing grade.

The concrete building slab thicknesses were ranged from 3.5 to 4.0 inches underlain by 4.0 to 4.5
inches of aggregate base course. The subgrade soils consisted of lean clay with sand and subordinate
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amounts of gravel. Based on visual and tactile observation, the soils were in a ‘dry to moist’ to
‘moist’ state at the time of investigation. An undisturbed ring sample was taken of the subgrade soils
of core C-2 at a depth of 1.5 feet below the existing surface. The sample was obtained by driving a
ring sampler with a 30-Ib post hammer. It took 16 blows to drive the hammer 12 inches.

Exterior Testing

Fifteen hand auger borings were selected throughout the school campus in the landscaped areas
closest to the buildings. The majority of the landscaping was consistent with irrigated grass and large
trees. Each boring was hand augured to a depth of approximately three feet below existing grade and
soil a sample was obtained at each location.

An undisturbed ring sample was taken of the subgrade soils at borings B-1 and B-11 at a depth of 1.0
foot below the existing surface. The samples were obtained by driving a ring sampler with a 30-1b
post hammer. It took 22 blows for boring B-1 and 16 blows for boring B-11 to drive the hammer 12
inches. Subgrade soils consisted predominately of lean clay with sand, silty clayey sand, silty sand
and clayey sand with subordinate amounts of gravel. Based on visual and tactile observation, the
soils were in a ‘dry’ to ‘moist’ state at the time of investigation.

Drill Rig Borings

As part of this analysis, three locations of the campus were selected to drill structural borings to a
depth of 20 feet below existing grade. Boring B-17 was not accessible by the drill rig and Boring B-
18 was relocated to the west side along 58" Avenue. An undisturbed ring sample was taken at a
depth of 1 foot and 5 feet below existing grades for each boring. A Standard Penetration Resistance
Test (SPT) was then taken at five foot intervals thereafter. The SPT values ranged from 7 to 50+
blows per foot. It is noted that loose/firm soils were encountered at boring B-16 at a depth of 10 feet
and at boring B-18 at a depth of 1 to 10 feet. The subgrade soils consisted of sandy lean clay, clayey
sand and silty clayey sand with subordinate amounts of gravel and weak calcareous cementation.
Based on visual and tactile observation, the soils ranged from a ‘dry’ to ‘moist’ state at the time of
investigation.

Gencral Subsurface Conditions

The native subsoils consisted primarily of clayey sand, sandy lean clay and lean clay. Subordinate
amounts of gravel and weak calcareous cementation were also noted throughout the profile. No
groundwater was encountered during this investigation. Based on visual and tactile observation, the
upper soils ranged from a ‘dry’ to ‘moist’ state at the time of investigation. It is noted that structural
fill was encountered in borings B-6, B-8, B-9, B-14, B-15 and B-16 at depths of 1.0 to 2.5 feet below
existing grade.

Laboratory testing indicates in-situ dry densities of the upper soils ranged from 74 to 112 pcf and
water contents from 3.7 to 33.1 percent at the time of investigation. Liquid limits ranged from 30 to
46 percent with plasticity indices at 7 to 22 percent. The upper clayey soils exhibit volume increase
(swell) due to wetting of 5.4 percent when compacted to moisture and density levels normally
expected during construction. Undisturbed samples displayed minor to moderate (1.5 to 2.5%)
compression due to incremental loading and moderate to moderate (1 to 3%) additional compression
due to inundation under a maximum confining load of 3,200 psf.

SPS+ Partners Architects LLP Project No.161212SA
Landmark School Building Distress August 9,2016 - Page 2
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Conclusions

At this time no obvious single cause was observed to cause the distress in the building. Based on the
limited investigation, our laboratory testing and field observation, it is our opinion that the distress
may be related to a combination of water induced settlement, or shrinkage of the soil and possibly
minor amounts of slab heave or swell as a result of moisture fluctuations in the supporting soils.
These moisture fluctuations are a result of the constant irrigation of the grassy areas surrounding the
buildings. Based on the soil classification and observations, the soils on the site are moisture
sensitive and will be prone to volume change (both shrinkage and swelling) as a result of moisture
changes (drying and wetting).

Most all soils related issues are in direct relationship to moisture change in the supporting soils. This
can come from results of wet utility leaks or breaks, over irrigation, or poor drainage. Based on the
samples obtained, the amounts of moisture in the majority of the soils were around the optimum
moisture percentage.

At this time our scope was only to conduct the field sampling and laboratory testing and provide the
data obtained. If there are any questions, or wish to discuss the results please feel free to call.

Respectfully Submitted,
SPEEDIE & ASSOCIATES, INC.

ol

Attachments:

SPS+ Pariners Architects LLP Project No.161212SA
Landmark School Building Distress August 9, 2016 - Page 3
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Depth (feet)

o

Rig Type: Hand Auger AT
o | Boring Type: Hollow Stem Auger 25 |s 2wy > 8% - Penetration
& 8 |Surface Elevation: NA EE | 85E|285|al¢ | Resistance
5 83 | §i3= R Blows
. o -8 per Foot
Visual Classification ©
Brown CLAYEY SAND (SC-Dry) with Little
Gravel
............................................................................... 1.0
Very Stiff Brown SILT (ML-Dry to Moist)
RS-1 20| 124 742 |:::igi:
_________________________ 3.0
End of Boring’
5] SEEREREE §
N
Boring Date: A ASNDPAOGIATES 3
Field Engineer/Technician: T.Wilmsen Log of Test Boring Number: B-1 8
Driller: R. Markley 3
Contractor: Speedie & Assoc Landmark School-Building Distress g
' ) 3
Water Level 5730 West Myrtle Avenue 18
Depth | our | Date - My 3
v Glendale, Arizona y
NT = Not Tested Project No.: 1612128A g




]

= Rig Type: Hand Auger = =
8 o Boring Type: Hollow Stem Auger ° E s 2 ®5 § 8@~ | Penetration
£ |9 8 [Surface Elevation: NA EE |85E|385 |28 | Resistance

g ®
a8 [© 83 o 8B |£5a Blows

. e e = @ 3|~ E =~ per Foot
0 Visual Classification

Z

% Brown LEAN CLAY with SAND (CL-Moist)

/ with Litfle Gravel

é _________________________ 3.0] ASA1 3.0] 269 NT

End of Boring
5.._

Boring Date: . T8 AND ASSOCIATES

Field Engineer/Technician: T.Wilmsen Log of Test Boring Number: B-2

Driller: R. Markley

Water Level
Depth 1 our Date . §730 West Myrtle Avenue
juntered | v Glendale, Arizona
NT = Not Tested Project No.: 161212SA

SPEEDIE 1612125A.GPJ GENGEOQ.GDT 7/26/6




= Rig Type: Hand Auger = =
e e Boring Type: Hollow Stem Auger 23 |g 2wy f\: 8@ =~ | Penetration
£ (28 [Surface Elevation: N/A EE |B5E|285 |28 | Resistance
8P 3 |0 §|33¢ L5 Blol\:/vst
Visual Classification 8|75 Per e
N7
% Brown LEAN CLAY with SAND (CL-Moist)
% with Trace Gravel
é _________________________ 3.0 AS-1 30| 262 NT
End of Boring
5_
sovgone SPEEDIE
Field Engineer/Technician: T.Wiimsen Log of Test Boring Number:  B-3
Driller: R. Markley
Contractor: Speedie & Assoc. Landmark School-Building Distress
Seoih ]Waiﬁ-{)brevel — 5730 West Myrtle Avenue

4K

NT = Not Tested

Project No.:

Glendale, Arizona
1612128A

SPEEDIE 1612128A.GPJ GENGEQ.GDT 7/28/16




= Rig Type: Hand Auger = =
e |o oring Type: Hollow Stem Auger 28 |g 2Ey g\: 9°G ~ | Penetration
£ |8 § {Surface Elevation: N/A EE |8%5E|255|28c | Resistance
g o 83 |0 8|22 E|La Blows
»= @ 3|~ §~ | perFoot
0 Visual Classification
’
% Brown LEAN CLAY with SAND (CL-Dry)
% with Trace Gravel
4 _________________________ 3.0/ AS-1 30| 75 NT
End of Boring
5_
Boring Date: 7-11-16 SPESER.!-E
Field Engineer/Technician: T. Wilmsen Log of Test Boring Number: B-4
Driller: R. Markley ]
Contractor: Speedie & Assoc. Landmark School-Building Distress
Water Level
Denth | our | Date 5730 West Myrtle Avenue

VA
\ 4

NT = Not Tested

Glendale, Arizona
Project No.. 161212SA

SPEEDIE 161212SA.GPJ GENGEO.GDT 7/26/16




= Rig Type: Hand Auger < =
8 . Boring Type: Hollow Stem Auger 8 g 2|F5 f\: g‘g = | Penetration
£ |8 8§ [Surface Elevation: NA EE 39-"6 E| 28§ |ado | Resistance
3 [ 33 3|25F £ Blows
. eer qs O o per Foot
0 Visual Classification o
Z
% Brown LEAN CLAY with SAND (CL-Moist)
/ with Trace Gravel
é _________________________ 3.0 AS-1 3.0 17.3 NT
End of Boring
5_
Field Engineer/Technician: T. Wilmsen Log of Test Boring Number. B-5
Driller: R. Markley _—
Contractor: Speedie & Assoc. Landmark School-Building Distress
Water Level 5730 West Myrtle Aven
Depth | Hour Date yre Avenue

VA
h 4

NT = Not Tested

Glendale, Arizona
Project No.: 1612128A

SPEEDIE 161212SA.GPJ GENGEQ.GDT 7/26/16




= [ | Rig Type: Hand Auger NS
& |o | [Boring Type: Hollow Stem Auger 2% | ©lw-Z]8 ‘g~ | Penetration
£ (88 Surface Elevation: NIA EE |§5E| 285 |S80 | Resistance
o, 15 T3 o S|8Se|Lon Blows
8 hz ®1Z7 5| EE=1] perFoot
0 Visual Classification ! ©
FILL: Brown SILTY, CLAYEY SAND
(SC/SM-Dry) with Some Gravel
_________________________ 2.0 AS-1 20| 37 NT
Auger Refusal on Gravel
5_
Field Engineer/Technician: T.Wilmsen Log of Test Boring Number: B-6
Drilier: R. Markley
Contractor: Speedie & Assoc. Landmark School-Building Distress
T Wal eg lI_I_revel e 5730 West Myrtle Avenue
wntered | % Glendale, Arizona

NT = Not Tested

Project No.. 1612125A

SPEEDIE 161212SA.GPJ GENGEOQ.GDT 8/3/16



= Rig Type: Hand Auger = =
] o | Boring Type: . Hollow Stem Auger 8% |g 2|Ty 9} §'g = | Penetration
£ |88 |Surface Elevation: NA EE |§6E|285|alu | Resistance
8 &‘32 o8 %;-og éa“- Blows
o -8 er Foot

0 Visual Classification o © d

7

% Brown LEAN CLAY with SAND (GL-Dry to

% Moist) with Trace Gravel

é _________________________ 3.0 ASA1 30| 104 NT

End of Boring
5_

Boring Date: N 7-11-16 AND ASSOCIATES

Field Engineer/Technician: T.Wilmsen Log of Test Boring Number: B-7

Driller: R. Markley

Contractor: Speedie & Assoc. Landmark School-Building Distress

Water Level 5730 West Myrtle A
Depth | Hour Date g 30 West Hyrtle Avenie
v Glendale, Arizona
NT = Not Tested Project No.. 161212SA

SPEEDIE 1612125A.GPJ GENGEO.GDT 7/26/16




-~ | |Rig Type: Hand Auger = =
] o | [Boring Type: Hollow Stem Auger L8 lg 2By i\’\: 8%~ | Penetration
£ (8§ |Surface Elevation: NA EE |85E| 255 |38 | Resistance
g6 82 |8 §|35g|f%g| Bows
) . . [a) per Foo
0 Visual Classification ©
FILL: Brown CLAYEY SAND (SC-Dry) with
Some Gravel
............................................................................... 15
% Brown LEAN CLAY (CL-Moist) with Trace
/ Gravel
é _________________________ 3.0| AS-1 3.0] 235 NT
End of Boring
5_ R
Field Engineer/Technician: T.Wilmsen Log of Test Boring Number. B-8
Driller: R. Markley
Contractor: Speedie & Assoc. Landmark School-Building Distress
o5 IWa1ﬁ=‘f) b;avel 5ot 5730 West Myrtle Avenue

K

NT = Not Tested

Glendale, Arizona

Project No.. 161212SA

SPEEDIE 161212SA.GPJ GENGEOQ.GDT 7/26/16




- Rig Type: Hand Auger = =
. ) . _ X 2 .
% o Boring Type: . Hollow Stem Auger 23 | g N 21 5 :g § a - I;eengt:atuon
£ [& 8 |Surface Elevation: NA EE |8BE|28§|ad0 sistance
g5 82 [0 & S=e & >0 Blows
i i . 817 a per Foot
0 Visual Classification
FILL: Brown CLAYEY SAND (SC-Dry) with
Some Gravel
............................................................................... 2.0
é Brown LEAN CLAY (CL-Dry to Moist)
4 _________________________ 3.5] AS-1 35| 143 NT
End of Boring
5_

Boring Date: DI

Field Engineer/Technician: T. Wilmsen Log of Test Boring Number: B-9

Driller: R. Markley ]

Contractor: Speedie & Assoc. Landmark School-Building Distress

Water Level 5730 West le Avenue
Depth | Hour [ Date g Myrt
v Glendale, Arizona

NT = Not Tested

Project No.: 1612128A

SPEEDIE 1612125A.GPJ GENGEOQ.GDT 7/26/16




- Rig Type: Hand Auger < =
g o | [Boring Type: Hollow Stem Auger 25 |g 2By § § G = | Penetration
£ |§ 8 Surface Elevation: NA EE |B5E|285|a8¢ | Resistance
g 6 83 |0 §|35E (L Blows
. . . 8|7a~ per Foot
Visual Classification
0 %
% Stiff Brown LEAN CLAY with SAND
/ (CL-Moist) with Trace Gravel
é _________________________ 3.0 AS-1 3.0] 216 NT
End of Boring
5_
Boring Date: 7-11-16 SPAES%-.!.E.
Field Engineer/Technician: T. Wilmsen Log of Test Boring Number:  B-10
Driller: R. Markiey
Contractor: Speedie & Assoc. Landmark School-Building Distress
Water Level 5730 West Myrtle A
Depth | Hour | Date v est Myrtle Avenue
i Glendale, Arizona

NT = Not Tested

Project No.: 161212SA

SPEEDIE 161212SA.GPJ GENGEQ.GDT 7/26/16




-~ | |[Rig Type: Hand Auger NS
-?-, o | Boring Type: Hollow Stem Auger 2 |g 2By g\: 8 g = | Penetration
€ [& 8 [Surface Elevation: NA EE |85E|285 |23y | Resistance
g © 32 |0 8|25 (£ Blol\:/vs
- er Foot
. Visual Classification ol.a | °F
.
/ Brown LEAN CLAY with SAND (CL-Moist)
% with Trace Gravel
é RS-1 20| 143 109.5
7
End of Boring
5.._
Boring Date: 74146 L AT
Field Engineer/Technician: T. Wilmsen Log of Test Boring Number: B-11
Driller: R. Markley
Contractor: Speedie & Assoc. Landmark School-Building Distress
Water Level * 5730 W
Depth | our | Date 5730 West Myrtle Avenue

K

NT = Not Tested

Glendale, Arizona
Project No.: 1612128A

SPEEDIE 1612128A.GPJ GENGEQ.GDT 7/26/16



Depth (feet)

o

ig Type: Hand Auger = =
o | Boring Type: Hollow Stem Auger Q% 2| 5.2|9%~ | Penetration
< o . 0.0 =] 0| = O = § (=g T X
g 8 Surface Elevation: N/A EE | 8§65 |285|aS¢ | Resistance
o] g3 1o § S € e Blows
. S 3|1 &~ | nperFoot
Visual Classification
%
/ Brown LEAN CLAY with SAND (CL-Moist
/ to Wet) with Trace Gravel
é _________________________ 3.0] AS-1 3.0] 33.1 NT
End of Boring
Field Engineer/Technician: T.Wilmsen Log of Test Boring Number: B-12
Driller: R. Markley
Contractor: Speedie & Assoc. Landmark School-Building Distress
Water Level 5730 West Myrtle A
Depth | our | Date - est Myrtle Avenue
Y Glendale, Arizona
NT = Not Tested Project No.: 161212S8A

SPEEDIE 161212SA.GPJ GENGEOQ.GDT 7/26/16




= Rig Type: Hand Auger = =
& |o | [Boring Type: Hollow Stem Auger 0% | ©|%-|8@~ | Penetration
= = . Q_g =S - % 9 - 8 C W Resist
£ |88 Surface Elevation: NA EE §o E[|28§|ad0 esisiance
8§ P 32 |25 |Lpa | Blows
. e as O a per Foot

0 Visual Classification ¢

7

% Brown LEAN CLAY with SAND (CL-Moist)

/ with Little Gravel

é _________________________ 3.0 AS-1 3.0! 214 NT

End of Boring
5_

Boring Date: 7-11-16 ASNDPASSOCIATES

Field Engineer/Technician: T. Wilmsen Log of Test Boring Number: B-13

Driller: R. Markley ]

Contractor: Speedie & Assoc. Landmark School-Building Distress

Water Level 730 West Mvrtie A
Depth | our Date g 5730 West Myrtle Avenue
untered | Y Glendale, Arizona

NT = Not Tested

Project No.: 161212SA

SPEEDIE 1612128A.GPJ GENGEOQ.GDT 7/26/16




Depth (feet)

o

Rig Type: Hand Auger = =
e | [Boring Type: Hollow Stem Auger °5 | 2wy s 8- Penetration
5 8 |Surface Elevation: NA EE | 865E|255| o8¢ | Resistance
S 83 |0 8|S E|Lon Blows

. . ) w= @ S|~ E = per Foot
Visual Classification
FILL: Brown CLAYEY SAND (SC-Dry) with
Some Gravel
............................................................................... 1.0
Brown LEAN CLAY (CL-Moist) with Trace
Gravel
_________________________ 3.0 ASA1 3.0] 23.1 NT
End of Boring
5_ NI
Boring Date: o T8 AND ASSOCIATES
Field Engineer/Technician: T.Wilmsen Log of Test Boring Number: B-14
Driller: R. Markley
Contractor: Speedie & Assoc. Landmark School-Building Distress
Water Level 5730 West Myrtle Aven
Depth | our | Date v yrile fvenue
Y Glendale, Arizona
NT = Not Tested Project No.: 161212SA

_SPEEDIE 1612125A.GPJ GENGEQ.GDT 7/26/16




Depth (feet)

o

Rig Type: Hand Auger = =
Boring Type: Hollow Stem Auger 25 |g 2wy < 82 Penetration
Surface Elevation: NA EE | S6E|28g|a8u | Resistance
33 a 3 S=E Lo Blows
o — S
. . . O o per Foot
Visual Classification
FILL: Brown CLAYEY SAND (SC-Dry) with
Some Gravel
............................................................................... 1.0
Brown LEAN CLAY (CL-Dry to Moist)
_________________________ 3.0 AS-1 3.0] 104 NT
End of Boring
Field Engineer/Technician: T.Wilmsen Log of Test Boring Number: B-15
Driller: R. Markley
Contractor: Speedie & Assoc. Landmark School-Building Distress
Water Level 5730 West Myrtle Avenue
Depth | our | Date v

K

NT = Not Tested

Glendale, Arizona
Project No.. 161212SA

SPEEDIE 161212SA.GPJ GENGEO.GDT 7/26/16




Depth (feet)

o

Rig Type: CME-75 sl =
o | [Boring Type: Hollow Stem Auger 25 g 2|®y | 8’G~| Penetration
& & Surface Elevation: NA EE |S5E|285|a80 | Resistance
I 55 |4 s|l8&8=z2|2L7 Blows
. . . O a per Foot
Visual Classification
FILL: Brown CLAYEY SAND (SC-Moist)
with Trace Gravel, Piece of Concrete
RS-1 20| 113 85.6
/ Stiff Brown LEAN CLAY with SAND
/ T
RS-2 6.0 NT NT
............................................................................... 8.0
/] Loose Light Brown CLAYEY SAND (SC-Dry
to Moist) with Trace Gravel
S-3 11.5] NT NT
Dense
S-4 16.5] NT NT
5 Medium Dense, Weak Calcareous
Cementation
218 8B 2151 NT NT
End of Boring
Boring Date: 71316 ﬁDPEEEEJ'E
Field Engineer/Technician: K. Eugell Log of Test Boring Number. B-16
Driller: C. Garcia o
Contractor: Geomechanics SW Landmark School-Building Distress
Water Level 5730 West Myrtle Avenue
Depth | Hour [ Date yrt

K

NT = Not Tested

Project No.: 161212SA

Glendale, Arizona

SPEEDIE 161212SA.GPJ GENGEO.GDT 7/26/16




= Rig Type: CME-75 .
B . L 2 .
£ lo | |Boring Type: Holtow Stem Auger 25 |g LlEgss|8el Penetration
£ |2 § [Surface Elevation: N/A EE |PCE|280 S 3¢ | Resistance
g o 82 |8 §|25g|Lpe| Bows
. ‘r: . . er Foo
0 Visual Classification °l-a | P
NOT ACCESSIBLE
5_
10—
16—
20—
Boring Date: o 138 AND ASSOCIATES
Field Engineer/Technician: K. Eugell Log of Test Boring Number:  B-17
Driller: C. Garcla
Contractor: Geomechanics SW Landmark School-Building Distress
Dest ] Wa‘-ecf)llj—fve' T 5730 West Myrtle Avenue

v
Y

NT = Not Tested

Glendale, Arizona
Project No.: 161212SA

SPEEDIE 161212SA.GPJ GENGEO.GDT &%/16



l

= Rig Type: CME-75 < =
15} . . o _ X s _ .
i’, o | [Boring Type: ' Hollow Stem Auger 25 | g N 2lEsT § @ = I;engt[:tlon
£ |88 [Surface Elevation: N/A EE |35E|285|a30 esistance
g b 82 |0 8255 |Lpn| Bows
. e a per Foo
0 Visual Classification ©
N e )
% Firm Brown LEAN CLAY (CL-Moist)
% RS-1 20| 188 | 867
5! % BS-2 501 NT NT
% RS-3 6.0 176 90.2
7 "
; Medium Dense Light Brown SILTY,
Al CLAYEY SAND (SC/SM-Dry) with Trace
Al Gravel, Weak Calcareous Cementation
10—t
it
AN S-4 11.5] NT NT
; ..................................................... S 12.0
//? Stiff Brown SANDY LEAN CLAY (CL-Moist)
7// with Trace Weak Calcareous
/y// Cementation
é S-5 16.5] NT NT
20—?
é 15| s 215 NT | NT
End of Boring
== :
. [
Boring Date o 74348 AND ASSOCIATES 3
Field Engineer/Technician: K.Eugell Log of Test Boring Number: B-18 ¢
Driller: C. Garcia 3
Contractor: Geomechanics SW Landmark School-Building Distress g
3
Water Level 5730 West Myrtle Aven g
Depth | our [ Dafe ] Wyrtle Avenue &
Y Glendale, Arizona §
NT = Not Tested Project No.: 161212SA 5




= ] Rig Type: Hand Auger = =
& o oring Type: Hollow Stem Auger 25 |5 2wy E|g'a~| Penetration
£ |58 |Surface Elevation: NA EE |RBE|285 |l | Resistance
g6 2 |0 JI25E|& = Blows
z 7] 5|2
. . . o a per Foot

00— Visual Classification

%39 4" Concrete

B e 03

+51 4" Aggregate Base

;P- b

e 0.7

V. Brown LEAN CLAY with SAND (CL-Moist) _0.8

\_withGravel ___ _____ ______ J
Auger Refusal on Gravel

5__

Boring Date: 74116 SEEEDIE

Field Engineer/Technician: T.Wilmsen Log of Test Boring Number: C-1

Driller: R. Markley ]

Contractor: Speedie & Assoc. Landmark School-Building Distress

Water Level 5730 West Myrtie Avenue
Depth | our | Date v y
v Glendale, Arizona

NT = Not Tested

Project No.; 1612128A

SPEEDIE 161212SA.GPJ GENGEOQ.GDT 7/26/16




Depth (feet)

Q

Rig Type: Hand Auger

. < 2
o | Boring Type: Hollow Stem Auger 25 |g 2| Ey < 8 Penetration
& 3 |Surface Elevation: NA EE |B6E|285|agy | Resistance
o B3 ] SI25E | Lo Blows
81 &6 | perFoot

Visual Classification

3.5" Concrete

4.5" Aggregate Base

Very Stiff Brown LEAN CLAY with SAND

é (CL-Dry to Moist) with Tra.ce Gravel

/ RS-1 25| 107 | 111.9

End of Boring
Field Engineer/Technician: T. Wilmsen Log of Test Boring Number:  C-2
Driller: R. Markley
Contractor: Speedie & Assoc. Landmark School-Building Distress
Water Level 5730 West M A
Depth | Hour [ Date o 30 West Myrtle Avenue
¥ Glendale, Arizona

NT = Not Tested Project No.: 161212SA

SPEEDIE 161212SA.GPJ GENGEQ.GDT 7/26/16
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Z—=>0D-0

CONSOLIDATION TEST

PROJECT: Landmark School-Building Distress PROJECT NO.: 161212SA
LOCATION: 5730 West Myrtie Avenue DATE: 71116
BORING NO.: C-2 SAMPLE NO.: RS-1 SAMPLE DEPTH: 1.5t0 2.5 LABORATORY NO.:
LIQUID L\MIT: 37 PLASTIC LIMIT: 22 PLASTICITY INDEX: 14
CLASSIFICATION: CL ASTM SOIL DESCRIPTION: LEAN CLAY with SAND

0.5 — L\\_L

AN

1.5 L

2.0

25

3.0

35 ®

4.0

4.5

5.0

5.5

6.0

6.5
100 1,000 10,000
STRESS, psf

Sample inundated at end of test at 3200 psf

—

AND ASSOCIATES

GEOTECH CONSOLIDATION 161212S8A.GPJ GENGEO.GDT 7/26/16




Z->A0

CONSOLIDATION TEST

PROJECT: Landmark School-Building Distress PROJECT NO.: 1612125A
LOCATION: 5730 West Myrtle Avenue DATE: 7/13116
BORING NO.: B-18 SAMPLE NO.: RS-1 SAMPLE DEPTH: 1to2 LABORATORY NO.:
LIQUID LIMIT: PLASTIC LIMIT: PLASTICITY INDEX:

CLASSIFICATION: ASTM SOIL DESCRIPTION:

0.5

1.0

AN

2.0 <

AN

3.0

3.5

40

4.5

5.0

55 )

6.0

100 1,000 10,000

STRESS, psf
Sample inundated at end of test at 3200 psf

SPEEDIE

AND ASSOCIATES

GEOTECH CONSOLIDATION 161212SA.GPJ GENGEO.GDT 7/26/16
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CONSOLIDATION TEST

PROJECT: Landmark School-Building Distress PRQJECT NO.: 1612125A
LOCATION: 5730 West Myrtle Avenue DATE: 711116
BORING NO.: B-11 SAMPLE NO.: RS-1 SAMPLE DEPTH: 1to 2 LABORATORY NO.:
LIQUID LIMIT: 37 PLASTIC LIMIT: 21 PLASTICITY INDEX: 16
CLASSIFICATION: CL ASTM SOIL DESCRIPTION: LEAN CLAY with SAND

0 .\\L -
5 \T\\

1.0—

s BN

2.0

oo

2.5

3.0

3.5

4.0

4.5

5.0

5.5

6.0—

100 1,000 10,000

STRESS, psf
Sample inundated at end of test at 3200 psf

SPEEDIE

AND ASSOCIATES

GEOTECH CONSOLIDATION 161212SA.GPJ GENGEO.GDT 7/26/18




DRY DENSITY (PCF)

MOISTURE-DENSITY RELATIONS

PROJECT: Landmark School-Building Distress PROJECT NO.: 1612125A
LOCATION: 5730 West Myrtle Avenue DATE: 7/13/16
BORING NO.: B-18 SAMPLE NO.: BS-2 SAMPLE DEPTH: Dto 5 LABORATORY NO.:
METHOD OF COMPACTION: D698A
LIQUID LIMIT: a4 PLASTIC LIMIT: 24 PLASTICITY INDEX: 20
CLASSIFICATION: CL ASTM SOIL DESCRIPTION: LEAN CLAY

MAXIMUM DRY DENSITY: 100.0 PCF OPTIMUM MOISTURE CONTENT: 21.6%
115 N
N
N
N
110 s
N
N
N
N
105 AN
N
N
N
N
100 H .
\\
N\
\\ N
/ \ N
95 b ~
\\
N
N
90
85
10.0 15.0 20.0 25.0 30.0
MOISTURE CONTENT (%)

SPEEDIE

AND ASSOCIATES

GEOTECH PROCTOR 161212SA.GPJ  7/26/16
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GERVASIO
INVESTIGATION
REPORTS






GERVASIO & ASSOC., INC.
CONSULTING ENGINEERS
77 EAST THOMAS ROAD, SUITE 120
PHOEHNIX, ARIZOMNA 85012
(602) 2085-1720 + (602) 285-1630 (FAX)

February 15,2011

M. Mike Coppa

ARIZONA SCIHOOL RISK RETENTION TRUST, INC.
333 liast Osborn Road, Suite 300

Phoenix, AZ 85012

R LANDMARK MIDDLE SCHOOL
5730 West Myrile, Glendale, Arizona
MASONRY WALL CRACKS INVESTIGATION
G&A Joh No. 0250 F

Pear Mr. Coppa:

In accordance with your request, we have performed a limited investigation to evaluate the existing cracks in the
masonry walls at the northeast corner of the Gym Building at the above referenced location. While viewing the
Gym Building, we discovered masonry cracks at exterior steel canopy beam bearings; therefore, we will include
these cracks i owr report as well. The following letter report presents our findings, conclusions, and
recommendations and includes:

Appendix A: Tield Notes & Photo Location Plans
Appendix B:  Partial Plumbing and Water & Sewer Plans of the NEC of the Gym Building by NBBI
Group/Gresham Larson dated 3/30/87

During our site visit by Marlene Betani, P.E., of Gervasio & Assac., Inc. on December 2, 2010, we took lorly-two
(42) digital photos, one (1) copy cach enclosed.

FINDINGS, CONCLUSIONS & RECOMMENDATIONS

The Gym Building is a one-story concrete masonry structure built cirea 1987, The roof structure is constructed with
metal roof deck supported by steel joists that bear on the masonry walls. The roofing is built-up type roofing.

There are three different types of masonry cracks at the Gym Building. These are
< Stair-step cracks

+  Veitical eracks

«  Cracks at beam bearings

Stair-Step Cracks:

There are stair-step cracks near the northeast corner of the building that generally follow the mortar joints in the
east/west exterior wall and the cast/west interior wall between the Janitor’s Room and Storage Room and between
the Boy’s Locker Room and the Office (Photos AG-A14 & A3 1). Stair-step cracks of the type present here indicate
foundation settlement. Settlement can occur when the foundation soils become wet. The soils outside the northeast



M. Nike Coppa
February 15,2011
G&A Job No. 0250 F

Page 2
&

building corner appeared moist. There are numerous underground pipes in the vicinity of the building corer
including the fire sprinkler check valve, and floor sink supply and drain piping (see Appendix B & Photos A32-
A36). There is also a roofl drain outlet nearby that directs rainwater into the planting arca near the check valve
piping. Water lines are required 1o be set on a bed of sand in the bottom of the trench prior to backfilling. This
sand layer creates an easy pathway for water to migrate beyond the water source and into the foundation soils, The
roof joists above this area bear on the cast exterior masonry wall and remain adequalely supported.

We conclude that the cracks are not a structural concern at this time, but may become a concern if additional
foundation movement occurs,

We recommend that the cracks be monitoved to determine if they are getting larger. Ifadditional movementoceurs,
there is likely an underground water source that should be located and eliminated. If the School District wants to
repait the cracks at this time, we reconyimend that the cracked mortar joints be repointed.

Vertical Cracks:

There is a vertical crack in the south wall of the Gym Building (Photos A17 & A39). This crack occurs ncar a siep
in the wall height and near a jamb of a door opening. This is an expansion/contraction crack and is located where
the stiffness of the wall changes with the change in wall height. The original building drawings show a masonry
control joint at the change in wall height, but the control joint was not installed.

"There is also a vertical crack in the west wall of the Gym (Photos A23-A27). This crack is most likely also due to
expansion/contraction. The original building drawings show masonry control joints at approximately 30 feet on
center. The National Concrete Masonry Association (NCVA) technical note TEK 10-2C recommends control joint
spacing of 25 fect on center maximum. It is likely that the longer than recommended joint spacing and restraint
provided by nearby intersecting masonry walls contributed to this vertical crack.

We conclude that the cracks are not a structural concern.
We recommend that the cracks be caulked to prevent moisture from entering the building walls.
Cracks at Beam Bearings:

‘There is cracked and displaced masonry at three exterior steel canopy beam bearings. Two of the beams are located
at the south entry to the Lobby of the Gym Building at the north end of the approximately 124 ft, long steel canopy
structure (Photos A1-A5). The third beam is pavallel to the west side of the Multi-Purpose Room at the north end
of'the 84 (1. long exterior steel canopy (Photos Ad1-A43). The original building drawings indicate that these three
beams are welded to a steel bearing plate that is anchored to the masonry wall. These long steel canopies are
exposed to daily and seasonal temperature swings that cause thermal expansion/contraction. Because the beams
are rigidly attached to the walls, the brittle masonry material has cracked to relieve the induced thermal forces.

We conclude that the beams do not currently present a danger of sudden collapse, but could become dangerous in
the future il not repaired. The potential for falling chunks of masonry presents a safety hazard,



My, Mike Coppa
February 15,2011
G&A Jab No. 0250 F
Page 3

We recommend that the beam bearings be modified to allow for thermal movement. Concepiually, this can be
accomplished by shoring each beam, removing the loose and broken masonry, and cutting the welds that connect
the beam to the bearing plate. The masonry should then be repaired, leaving a gap around the beam so it can move.
A shellangle with o ncoprene bearing pad should then be installed with epoxy anchors below the beam to the face
of the masonry wall to provide bearing.

This letter is based on the fucts and evidence known 1o us as of this date and may be amended if new facts and/or
cvidence are presented or discovered.

We appreciate the opportunity to provide this service and welcome any questions.
Sincerely,

GERVASIO & ASSOC,, INC.

LIARLLNE
PUETANE
A

3 . \
Srned Q’,\

Marlene Betani, P.E.
Forensic Structural Engineer

MB:bIm

[Lnclosures



APPENDIX A

FIELD NOTES &
PHOTO LOCATION PLANS
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APPENDIX B

PARTIAL PLUMBING AND WATER & SEWER PLANS
OF THE NEC OF THE GYM BUILDING
BY NBBJ GROUP/GRESHAM LARSON
DATED 3/30/87
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OERVASIO & ASSOC. INC.
CONSULPING INGUNEERS
77T EAST THOMAS ROAD, SUITE 120
PIHHOERNRTIA, ARBIZUOHWHA 86012
[LbO2! 2us5-1720 « (Suw) 20H5-1530 (FAX)

NMay 27, 2004

Mre, David Frandsen via Bnails dhvanedsendgihe-truston,
ANRLACNA SCHOOL RISK RETENTION TRUS T, INC

333 Fast Oshoen Road, Suite 300

Phosiin. A7 83012

Kl LEARNDMARK ELEMENTARY SCHOO!
5730 West Myrtle, Glendale, Arizona
MASONRY WALL CRACKS INVESTIGATION
G&A lob No. 250,10 F

Pear Mr, Framdsen:

In accordance with your request, we have performed a limited investigation to evaluate the extsting vertical eracks
al ke control joints in the masonry piers at the entrance o the Administration Building at the above referenced
lscation. ‘The follawing letler report presents our lindings, canclusions, and recommendations and inclndes:

Appediz A: Field Nuotes & Photo Loeation Plans
Appendis 13 Matural Resources Congervation Scrviee Soil Shrink/Swell Potential dap of the Greater
Phoenix Area
Appendix C: - Seleeted Original Building Drawings by The NBBI Group/Gresham Larson diated 3-30-87
Appentlis 1 Parapet Repan Sketehes prepared by Gervasio & Assoc.. Ine. dated 5-27-14
During our site visitby Marlene Betani, IVE., of Gervasio & Assoe,, Ine. on March 27, 2014, we ook twenty-fou
{24} digital photos, one (1) copy each enclosed.

FINDINGS, CONCLUSIONS & RECOMMENDATIONS

Phe Administration Building is & one-story conercte masonry stracture built cirea 1988, The vool struclure is
constructed with plywaad deck supported by wood trusses with metal web members. The trusses bear on the
inferior and exterior masonry walls and intevior glue-Taminated sood beams, The roofing is buili-up type roofing.

Ihe entrance is located on rhe cast side of the building. There is a4 24 in. square masomy pler on cach side of the
doorway alcave that projeets 16 in. past the face of the building. At the parapet. there is a brick Taced parapet cap
approximately 28 in. wide that covers the tops of the piers and the masonry walls above the entry openings between
the picrs. There s a full height masonry control joint where the piers abut the face ol the building, At the south
picr, the wp of the pier has rolated outward approximately 34 i, leaving o large gap where rainveater can enter
the entry aleove ceiling area below (Photes A5, A8, & A1), The gap is on the vertical face and has also opened
the mortar joints in the horizontal parapet cap (Photos A8 - A1, & AZ0). There ave gigns that this rotation has been
ongoing, based on the repair attempts made at both ends of the entry parapet (Photos ATE & A1Z), bul it was
reparted W lave gotten worse since e building was painted in Octobuer of 2013, The caull inthe joint is very thick
with no visible backer rod, The caulk thickness into the wall ereates a strong, laver of caulk that will breal or tear



Ve Phid Frandsen
May 27, Z0Hd
Cre A Jab Mo, 025001 1

Pape 2

rather than fles with small movements. A backer rad allows a thinner eross seetion of cautk o be atadled so it
itean streteh slightdy like o thin rubber band and can accommuadate simall movements.

The outwind ratation of the pier bad nol yet caused coacking e mansonry and ceiling nuterialin the entry aleove
sl Fand e danmge was Tinited fo the parapet arca at the lone of our inspection,

I reported that the landseape arcas adjacent w the entry were changed from grass 1o desert landscaping a few
vaarsago. The irrigation system was modified w a deip system with water targewed at cach plant, This landscaping
resuleed inasignitican drop inihe morstare acdded to the soits adjacent to the musonry piers. Weattempled
w obiain s copy of the Soil Report for this building project (ran the Geotechnical Engineer, but were teld that they
do not keep reeards from that long age. We located the site an the Natural Resources Conservation Service Soil
ShrinksSavell Potential Map ¢l ibe Greater Phoenix Ares (Appendix B The schaol is located inan avea witha Jow
swellisheink potential, The Structwal Notes indicate that the building, fomndations were 1o be built on 211 of
recompacied native soil. This reuse ol native sails also suggests that the site soils have a low shrinkfswell potential.

chane

Wereviewed the available building dravings while on site. There are 3 reot drains on the east side of the building,
one of which is behind the entry parapet. but the available drawings did not indicate where they outlet. The
drawings indicate regularty spaced ties in the musenry piers, but the manner in which the pier is rotating suggests
that the ties were not installed {Appendix C, Detail 6/536), The drawings show a control joint at the junction
Bretwaen the exteriorwall and the picy, and one was nstalled there, hut there is also a control joint lkaveeen the pier
and the wall parallef 1o the wall face. Horizontal zoint reinforeement is nsnally not cantinued through a control
joint, but horizontal bond beam steel at the roof line amd top of parapet is typically eontinueus throngh the joint with
the reintnecing steed bars taped with o bond bresking tape to allow for o small amount of movement. Based on the
size of the pap at the parapel. it does not appear that there is reinforeing steel tying the end of the pier 1w the
Buaidcdig wall.

Along the op of the brick Faced parapet capover the entry, there i3 4 gap in the mortar joint between tie bricks over
the exierior or castmiost entey wall and the bricks that cover the top of the building wall parapet und the 8 fn. gap
between the two walls {Photos A10 & A20). This gap indicates that the twe walls are nol tivd together an the wop
and are moving relative to cach other. 1talso indicates that the bricks over the 8 in. space between the valls coulkd
luse support at vne end and Tall into the gap and anto the enfry eciling below.

We couclude thit the pier movement may be due o the change in the amount of moisture in the soil adjicent 1o
the pier foundations. The pier is lightly loaded and can safely carey the imposed dead Joiwds and Code required live
loals, The gaps in the pacapet cap abave the entry pose a salety concern due (o the potential for bricks dislodging
and talling, particularly though the entry ceiling. The paps alsa allovw vainwater to enter e building where it can
damage intertor fimshes and provide moisture for mold growth,

We reeooimend the Tollowing:

I That the tva parapet walls over the entry be tied together ab the top with a reintorced slab between the
walls per Detail 2/88-2 in Appendin .



S D Frioedsen
May 27, A0
G Juh No 025001

Page 3

T That the piers at each end of the entry be tied o the building wall per Detail 17882 ju Appendis 1

Phat the conual joints be rec

witked, comploely removing the old canblc by grinding and installing a
waintable polvurethane sealant on o contimous closed colf backer rod por Detail 3/ 85-3 i Appeadis D.
| X j P

-

4. Afterthe repairs noted abave are completed, the joint should he manitored appreximately every 3 months
to determine i it is gewing larger. 15 additional movement aeeurs, then o Structural Engineer should be
consulied for possible solutions sich a8 underpinning of the picr (oundaticn,

Phis letter is based on the facts and evidence known 1o us as of this daie and may be amended it new faets andion

cvidence are prosented or discovered.

We appreciace the opporimity o provide this serv ce and weleoe any quesnons
Sincerely,

GERVASIO & ASSOC., INC,

MARLEME

- N
LS

Marlene Betni, PE,
Forensie Suuetural Enginecs

EE N2

Finclosures



APPENDIX A

FIELD NOTES & PHOTO LOCATTION PLANS
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APPENDIX B

NATURAL RESOURCES CONSERVATION SERVICEE
SOTL SHRINK/SWELL POTENTIAL MAP O THIE
GREATER PHOENIX AREA
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APPENDIX C

SELECTED ORIGINAL BUILDING DRAWINGS BY
THE NBBJ GROUP/GRESHAM LARSON DATED 3-30-87
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APPENDIX D

PARAPET REPAIR SKETCHES PREPARED BY
GERVASIO & ASSOC., INC. DATED 5-27-14



FROJECT

It v the property of GERVASIO & ASSOCIATES, INC.,

SCOPE OF STRUCTURAL WORK (GENERAL) IR I
I, Renove Duck parapet cop ove uflice entry 2 :5': . *"\\r iy 0
2. Ppoxy horizcatal dowels at each end of ertry porapet per Det. 1/552. ] 5 9. Mz
3. dnstall ties & grout at lop of parapet per Det 2/552 2l £l
4. Replace brick porapel cap. T
5. Repair existing masonry wonticd joines por Det. 37653 H _—

} =
REPAIR GENERAL NOTES 552 Ron
1 All parties involved by the repan work shalf visit the site, becuiee familiar with (he
exizting conditicrs and venfy these existing conditions shown on Lhe drawings.
2 Venfy ait dmiengions and conditions grrior to starting waik. Motfy the Enganes: of
any discrepancies o inconsistences. -
3. Any damage to existing ceilings, weefing, fights, fistures or other malerlels causcd 44
by the repair work shall be repalied andfor replaced to maleh existing condtions i -- {20 CONC. CCL.
All painting and surfaze teatments shall alco match enisting conditions, | BLLOW — TYP.
4 Provade &) necessary temporary bracing, shoring, guying or ther means to avo.d / )
excessive strasses and to huld structural elements in place during constriction. ;
5, Any engineering design provided by cthers and subinitzed for veview shall bear the 7]
seal ond mgnatwie of an Engincer registered in Arizana )' ¥ g‘
7

REINFORCING § §§‘4
1 L5719 AGLS, Grade 60, deformed bars, CRS! and ACL manuals apply. /] R o] lii
1 Place rewforeing pes ACH 316-05 and CRSI Standandls. i o Egé

R B8R

MASONRY ; S Q3.

¥ T
L Drich units at parapat <ap to matzh existing. Vg » é{ﬁé’
2. Momar: Type 5, 1800 psi. / S I
3 Groul: 2000 psi. A niaximum of 18% by vieight of the total cementious razenals ‘L ] %3 3
may be replaced by Ry ash, provided the fiy-ash conforms 1o AST™ AB18, Type F. ., % §-n
" . gk q |3

SPECIAL INSPECTION ¥ d 3

Special Inspacucn ts requiied for ail repeir svork. Call Structural Engineer for inspectron, g /", o

phore mamber (607) 285 1720. Provide 48 hours natice. Y 1] §

1% s
a

Speaiat inspection 15 10 te previded in additiun to the inspections conducted by the ‘;’; E‘I

Deparument of Building Safety and shall not be construed t relieve the Qvner or his A =

authonzed aqent from requesting the penodic and called inspections requinad by Section i ’S

110 of the Intmnatonal Buikding Code. The special inspector shall be approved by the City ? o

Buliding O3l prioe to starting vork N R 1=

SPECIAL INSPECTION 15 REQUIRED FOR THE FOLLOWING WORK: @ E o5

{PER IBC SECTION 1705) % QD e n

o o s B )

L 7

EPOXY GROUTED ANCHORS: /\ N 2
Daring installation of epoxy grouted anchors, g “ F:.;?‘.
HORTH 134

STRUCTURAL MASONRY: f |o g; gE

1. Dunng sampling and plaong of 8 masenty unds, placement of resntorcement, W gy Eyns
lnspection of grout space, inmediziely prior to cosing of dleanouts and during ail PM N @ A DM/N BLDG EN TR Y S = gé‘«i;l
grouling operabons. = i T e ] =0 §§ > P 2’2.
2. Spedal inspectien for the placing of the unis shall be peiformed in accordance L =3 ;-.}_u,'r.
with I8C Section 170%.4 an a pericdic basis. & 5848

cr2 may not be reproducec or reproduction hereof used withaut permismian,

This drzwing is cn rnstrument of secvice,
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Y Y -1 O
- Sa ™
s8OS 24
“ P Ila v
5180l
5 K
B3
5
8 . g
g ADHESIVE ANCHOR INSTALLATION PROCEDURE ¢
< s
1. DRItL HOLE: See details for ancher type {i.e., rebar or all-thread rod) and {3
anchor diameter, DriYl hiole in exisling masonry walls with a hand-heid rotaey
hammer drill with a carbide drill bit, 3/8" larger diameter than anchor to be used. '
Embedment depth shall be a3 shown In datalls, Anchor must be embeddad in .
TROIK BACKER ROD solid grouted cells, vith 8° grout around anchor (z;
JOINT WIBIH "™ |THICKRESS =] BMETER = ES
" 1.25 x "w" 2, CLEAN HOLE: Clean hole wilh nylan Lrush arml Blew out hole using off free and ol
/6" /16" /27 moisture-free compressed afr. For viet-drilled hoies, wash out hale Lo remove v
Dz 7 378" drilng shurry residue, remove free standing vaater and allow hole (o dry ga g
578" 5775 N thorcughly. 2y ‘.6
R 8 17 3. ADHESIVE: Hili HY-70 Adhesive Anchor System (ICC ESR 2683) or Simpeon DIL Ny
78 A1z mAX|  t 14 SET Ancharing Adhesive (ICC ESR 1772). Anchor inslallation per manufacturers VR o8
11/ 08 recommandations. Cther 2 may be used if approved by the Structural §§ % |2 E
- ; 12" wax| 125 x W Engineer. L3 | |BE
1" OR GREAIER | 3/87~1/2" MAX SCHEVER 16 & . 3;‘-? ‘“3 8
GREAIER 4. TEMPERATURE REQUIREMENTS: Base matenal lemperatura must be between by D’Q g8 I3
41°F and 110°F at the time of installation. Adhesive temperature must be =z Bl o g
Letween 41°F and 90°F al the tinwe of installation. ta N6 25
EXISTRIG CAMJ HiALL— 9 135 e
/ \ 5. PREPARE AMCHOR: Clean, dry and wipe anchor free of all walter, dit, of and q 3 gﬁ
3 / N grease, elc. 8 .
[ 3
6. SET ANCHOI: Fill hole 1/2 to 2/3 full with adhesive, insert anchor and twist 3 08
during installation to insure complete embedment. ‘:; =
1 3
& 8
2 7. SET OR CURE TIME: Do not displace ar move anchior in any way afer anchor is "E" 69
sct. Abow adhesive Lo cure for 24 hours minimum hefore tightaning nals on = 58
anchor. QL g8
N I
8. SPECIAL INSPECTION. Adhesive anchor mstallations require special inspection in : _— f F
A \ accordance with the Code.  The spedal inspector records the drill bit complionca & 5 Su
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CTiRVASTO & ASSOC.,,INC.
CONSULTING ENGINEERS
77 EAST THOMAS ROAD, SUITE 120
PHOEMNI!X, ARIZOMNA 85012
(602) 205-1720 + {602} 265-1630 (FAX)

July 20, 2015

Via email: sfornara@ihe-Grustorg

Ms. Saralina Fornara

ARIZONA SCHOOL RISK RETENTION TRUST, INC.
333 East Osborn Road, Suite 300

Phoenix, AZ 85012

RE:  GLENDALE - LANDMARK ELEMENTARY SCHOOL
5730 West Myrtle, Glendale, Arizona
MEDIA CENTER WALL CRACKS INVESTIGATION
Trust RMAR No. 2014-0044
G&A Job No. 02502 F

Dear Ms. Fornara:

In accordance with your request, we have performed a limited investigation to evaluate the cracks at the
exterior masonry walls and the interior libravian’s office walls at the Media Center Building at the above
relerenced location. While on site, we observed unrelated structural concerns which are discussed in
Appendix B. The following letter report presents our findings, conclusions, and rccommendations and

includes:

Appendix A:  Ficld Notes & Photo Location Plans
Appendix B:  Structural Rehabilitation Drawings by Magadini Associates dated 1/28/69

Appendix C; Floor Elevation Survey by Gervasio & Assoc., Inc. dated 3/4/15
Appendix D:  Uniform Building Code Standard 21-8 “Pointing of Unreinforced Masonry Walls
Appendix E:  Observations of Other Conditions :

"

During our investigation by Marlene Betani, .., of Gervasio & Assoc., Inc. on March 2 & 4, May 14 &
28, 2015, we took one hundred eleven (111) digital photographs. A digital copy of the photographs has

been provided.

Our assignment was limited to determining the causc of the wall cracking and to determine il'the cracks
represent a risk of structural instability.

FINDINGS, CONCLUSIONS & RECOMMENDATIONS

The Media Center Building is a two-story brick masonry structure built circa 1917, The building has been
remodeled numerons times, and incomplete original building drawings were available Tora 1969 structural
pe renoden Phe roof sfacin o aniovond sk wi

t
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form deck on steel joists spaced approximately 3 feet on center. Thiss notoriginal constineion. but it



Ms. Saralina Fornara
July 20, 2015
GéA Job No. 0250.2 1

Yage 2

is not known when the steel joists were installed. There is a crawl space that is approximately 5 feet high
beneath the lobby Mloor. An access hole had to be installed in order for us to investigate the structure in
the crawl space area, ‘The oor of the Media Center Offices is concrete floor slab on ground.

In late February, a leak was discovered in an underground water pipe that runs along the south end of the
building. Although the water valve was then shut off, water continued to leak under the building on the
west end of the Lobby for a few more days until the valve was repaired (Photos A5 & AG). Wel soils at
grade were present at a waterline valve/junction box on the west side of the building in a grass landscaped
area in line with the broken water line (Photo B35). The waler leak saturated the soils in the crawl space
below the Lobby. In late February, large cracks developed in the drywall of the Media Center Offices, and
the glass windows surrounding the offices began to shift in their frames. Also discovered were cracks in
the west exterior wall of the building and the adjacent ramp wall. Smaller cracks were found in the east

exterior wall,

The cracks in the Office walls were near the south wall of the Office, which is the north wall of the lobby.
This wall supports the north half of the abandoned second level and Lobby floor. Below the Lobby (loor,
the wall is constructed of red clay brick on a concrete stem wall and foundation.

We reviewed the available building drawings.  [n 1969, Magadini Associates prepared structural
rehabilitation drawings lor the building. Included in the drawings is a Foundation Plan showing
foundations to be stabilized by pressure grouting. All the foundations in the south part of the building are
shown to require pressure grouting except the wall between the Offices and the Lobby. Sce Appendix B,

Sheet F-1.
Site Soils:

Bascd on the appearance ol the soil in the crawl space and our experience with a properly located 0.2 mile
divectly south of the Media Center Building, the existing soils arc clay with moderate to high swell
potential and some to extensive additional compression following wetting. This means that the
foundations could settle if the foundation soils become wet. We inserted a 4 [1. long fiberglass soil probe
into the crawl space soil in 2 places. In one case, the probe could be casily inserted the full 4 11, leng(h,
and in the other casc, the probe was inserted 3 fi. 5 in. into the soil (Photo C25). This indicates very soft

soils due to water infiltration to a depth below the foundations.

Floor Elevation Survey:

We performed a floor clevation survey of the Lobby and Office arca of the Media Center (Appendix C).
The high point of the floor slab in the area we investigated occurs on the slab on ground in the Media
Cenler approximately 30 11 north of the low spot. ‘The low point was the aren at the westentry from the
Fobiby i e Median Cente e difTernee fnelevesdon begeo e o i iodopes Cosen 2% 00 Ve
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Ms. Saralina Fornma
July 20, 2015
G&A Job No. 02502 T

Jape 3

Crawl Space:

As noted above, we found wel to very moist soils throughout the crawl space arca (Photos Ad, A5, B46 -
1348). There were numerous vertical and stair step cracks in the brick retaining wall between the Lobby
area and the Office arca (Photos C21, C24, €28 - C32). Nonc of the cracks appear o be new, but
additional movement has likely occurred at them.

Exterior Wall Cracks:

The cracks in the east and west building walls occur at the jambs ol old window openings that wer¢ infilled
with concrete masonry units during the 1987 remode! (Photos B27 - B30 & B41 - B43). Since the block
was not toothed in or interlocked with the original brick units, there is efTectively a masonry control joint
that opened up when there was some additional settlement of the walls due to moisture infiliration under
the foundations. The cracks most noticeable in the masonry ramp wall on the west side which is near the
wel arca around the junction/valve box (Photos B21 & B31). There are signs of past movement in the
sidewalks in this area evidenced by a replaced sidewalk section and grind marks at the sidewalk joints

(Photos B21 - B24 & 1340).
Interior Wall Cracks:

T'here are numerous cracks in the drywall of the Office and Lobby arcas of the building (Photos A12 - A7
& A20 - A23). The largest cracks occur in the Office walls that are perpendicular to the north wall of the
lLobby. They are in the narrow scction of wall at the top and bottom of the windows just a lew feet north
ol the Lobby. The cracks indicate settlement of the north Lobby wall particularly at the west side near
where the water linc break was discovered, We looked above the ceiling in numerous areas in the Olficcs
and at the surrounding soffits, We looked for, but did not see, signs of structural distress in the roof or

unuscd upper level Toor structure at this time.

We conelude that the exterior and interior wall cracking is due to the change in the amount ol moisture
in the soil under and surrounding the foundations. The watcr source is the broken water line that runs
under the building along the south side. The cracks arc not structurally signilicant.

We recommend the following:

1. That the soils in the craw] space arca be allowed to dry out until a soil probe cannot be inserted
into the soil more than a few inches. This could take many months.

2. That after the soil has been allowed to dry out, il scttlement of this lighty loaded wall has
stopped, then the interior devwall be patched and the window frames he plumbed and leveled
; e the el 1 i : e i

[



M. Saralina Fornara
July 20, 2015
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Page 4

3. That the cracks in the north clay brick retaining wall in the crawl space under the Lobby be
repointed per Uniform Building Code Standard 2 1-8 “Pointing of Unreinforced Masonry Walls”
(Appendix D).

4. That cracks in the exterior building wall be patched to prevent moisture from entering the
building envelope.

This letier is based on the facts and evidence known to us as of this date and may be amended if new facts
anc/or evidence are presented or discovered.

We appreciate the opportunity to provide this service and welcome any questions,
Sincerely,

GERVASIO & ASSOC., INC.

oL sl

Marlene Betani, P.L.
Forensic Structural Engineer

MI3:rz

IEnclosures

ce: Mike Coppa - Arizona Schools Risk Retention Trust, Inc., via email: meoppa@dashtontiffany.com



APPENDIX A

FIELD NOTES &
PHOTO LOCATION PLANS
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CONSULTING ENGINEERS
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APPENDIX B

STRUCTURAL REHABILITATION DRAWINGS
BY MAGADINI ASSOCIATES DATED 1/28/69
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APPENDIX C

FLOOR ELEVATION SURVEY
BY GERVASIO & ASSOC., INC. DATED 3/4/15
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APPENDIX D

UNIFORM BUILDING CODE STANDARD 21-8
“POINTING OF UNREINFORCED MASONRY WALLS”
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1997 UNIFORM BUILDING CODE

STANDARD 21-8

UNIFORM BUILDING CODE STANDARD 21-8
POINTING OF UNREINFORCED MASONNY WALLS
Construction Specification of the International Conference of Bullding Officlals
See A})pendlx Chapter 1, Saction A106.3.3.2,

Unl

SECTION 21.801 — SCOPE

Pointing of deteriorated monar joints when required by the Uni-
Sformi Code for Building Conservation shall be in accordance with
this standard.

SECTION 21.802 — JOINT PREPARATION

The old or deteriorated morlar joind shall be cut out, by means of a
toothing chisel or nonimpact power tool, to a uniform depth of
314 inch (19 mum) until sound mortar is reached. Care shall be taken
not to damage the brick edges. Alter cutling is complete, all loose
material shall be removed with a brush, air or water stream.

SECTION 21.603 — MORTAR PREPARATION

The mortar mix shall be Type N or Type S proportioned as re-
quired by the construction specifications. The pointing mortar

orm Cotle for Bullding Conservallon

shali be prehydrated by first thoroughly mixing all ingredients dry
and then mixing again, adding only enough water to produce a
damp unworkable mix which will retain its form when pressed
into a ball. The moutar shall be kept in a damp condition for one
and one-half hours; then sufficient water shall be added to bring it
to a consistency that is somewhat dricr than conventional masonry

morstar,

SECTION 21.804 — PACKING

The joint inte which the mortar is to be packed shalt be damp bit
without freestanding water, The mortar shall be tightly packed
into the joint in layers not exceeding 1/4 inch (6.4 mm) in depth
until it is filled; then it shall be tooled to a smooth surface to match

the original profile,

HE<H



APPENDIX E

OBSERVATIONS OF OTHER CONDITIONS



OBSERVATIONS OF OTHER CONDITIONS

While at the Landmark Elementary School Media Center, we observed some conditions in the crawl space
area below the Lobby that are structural concerns, but uniclated to the purpose of our site investigation and
not included in our scope of work, These conditions include:

L

Deteriorating Concrete Picrs:

At the south wall of the Lobby, the floor joists arc supported on a narrow concrele beam that has been
poured against the original brick retaining wall. The concrete beam is supported at approximately 10
fi. on center by narrow concrete piers. The edges of the lower parl of these piers are cracked due to
corroded reinforcing steel. The corrosion will accelerate and can lead to loss of support of the
concrete beam. The corrosion indicates that the piers are absorbing moisture from the crawl space soil.
The amount of corrosion and subsequent concrete cracking indicates that the crawl space soils have

been moist for a long time.

We recommend that the narrow concrete beam be supported by steel posts instatled adjacent to the
existing concrete piers between the existing beam and continuous wall footing, These suvport posts
and their connections should be designed by a qualified Structural Engineer,

Corroded Melal Deck;

The existing metal deck under the Lobby floor slab is corroded throughout. This metal deck is likely
a form only because welded wire fabric reinforcing was found in the floor slab,

We recommend that the crawl space be ventilated to reduce the humidity in the space. The Building
Code requires that all crawl spaces be ventilated,

Steel Joists Bearing on Wood Blocks:

Many of the existing steel joists that support the Lobby floor arc bearing on wood shim blocks rather
than on cementitious material such as drypack or non-shrink grout, At present, the wood does not

show signs of decay, or excessive compression.

We recommend that the joists be shored, the wood shim blocks removed, and that the joist bearings
be drypacked.
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Glendale Elementary School District SFB Projects: Construction Cost Estimates

BRG: Project: Scope: Updated 9/1/16 Cost Estimate:
070440101-1001-009-BRG Landmark Structural
Phase 2 Gervasio report regarding media center cracks S 150,000.00
Gervasio report regarding gym cracks S 20,000.00
Gervasio report regarding column cracks S 25,000.00
Estimated Phase 2 Subtotal S 195,000.00
$

Estimated Total Repair:

195,000.00
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Glendale Elementary School District SFB Projects: Construction Cost Estimates

BRG: Project: Scope: Updated 9/1/16 Cost Estimate:
070440111-9999-004-BRG Challenger Reseal
Phase 1 Sister wall: this is inclusive of footings, spoil
removal, backfill, drilling, doweling, install and
everything in the details and put back like we were
never there. S 870,756.00
Adjustments required for sister wall installation;
extend electrical, downspouts, relocate irrigation
boxes and other conflicts S 225,296.00
Estimated Phase 1 Subtotal S 1,096,052.00
Phase 2
Installation of masonry control joints/repair CMU | $ 60,000.00
Beam bearing cracks S 30,000.00
Riddle blockfill of new masonry and coating of
Drylok extreme at exposed footing S 11,000.00
Estimated Phase 2 Subtotal S 101,000.00
Estimated Total Repair: S 1,197,052.00
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August 26, 2016 A K

Robert L Pian, AlA

William R Pittenger, RA, CsI
Mark A Davenport, AIA, LEED AP
Herb W Schneider, FAIA
Howell Lewis Shay, AlA

Mr. Greg Gilliam

Director of Maintenance & Operations
Glendale Elementary School District #40
Support Services

7015 W. Maryland Avenue

Glendale, AZ 85303

RE: Glendale Elementary School District #40
SFB Corrections at Challenger School — Additional Services Request
SPS+ Architects Fee Proposal 1535B.2
GESD Purchase Order 3601552
SFB Project # 070440111-999-004-BRG

Dear Mr. Gilliam:

Thank you for the opportunity to work with you on your SFB Corrections at the above referenced
School. We understand this will be an SFB funded project using Building Renewal Grants. Thank
you in advance for your consideration of our additional services request.

Additional Services Scope of work:

Structural remediation in accordance with the attached coversheet from our structural engineer

Bixler and associates. Please see below for an executive summary:

e  Structural: Our engineer agrees with the Gervasio reports for CMU cracking and structural
repairs. This includes painting at areas of repair.

¢  Weatherization project conditions: There was a significant amount of damage discovered
for the reinforcing steel near the bottom of the wallls. When you add the moisture conditions
present, the amount of cracking, the fact that basically all the holes that had reinforcing,
the reinforcing was approximately 33% to 66% rusted. In essence, at all those cracks along
grade, the CMU face shells are basically delaminated, so the old 8” wall is now 5-6” or 4” at
that point and then obviously the wall that is not close to current code now, is much
worse. The engineer is unable to perform calculations without knowing to what extent the
steel has delaminated. Therefore, | concur with the engineer and recommend to move
forward with these repairs as soon as possible and brace immediately. In addition to civil
projects that may be happening at these sites, we recommend removing grass and
irrigation within 5 feet of the buildings.

Fee Proposal: $41,088

Fee includes Architectural and Structural services for the following:

0 Coordination of immediate implementation of wall bracing.

0 Construction documents and construction administration utilizing a district procured
contractor of the scope of work described above and attached.

0 Special structural inspections during construction administration.

0 Reimbursable expenses for printing, travel, etc.

Please let me know if you have any comments regarding our proposal. We are anticipating this
proposal being approved at the September 7th, 2016 SFB board meeting.

Sincerely,

SPS+ Architects LLP | 8681 East Via de Negocio | Scottsdale, AZ 85258-3330
P: 480.991.0800 | F: 480.991.2623 | www.spsplusarchitects.com



SPS+ ARCHITECTS, LLP

N

Mark Davenport, AlA, LEED AP BD&C
Partner

enclosure

Cc: Mike Barragan, David Kennon, Terry Tower, Jennifer Bowen

SPS+ Architects LLP | 8681 East Via de Negocio | Scottsdale, AZ 85258-3330
P: 480.991.0800 | F: 480.991.2623 | www.spsplusarchitects.com
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August 23,2016

Mark Davenport AIA, CEFPI, LEED AP, BD+C
SPS+ ARCHITECTS LLP

8681 E. Via de Negocio

Scottsdale, AZ 85258

Re: Challenger Middle School
Glendale, AZ

Dear Mr. Davenport:

Per your request, we have visited the Challenger Middle School site on several occasions.
We have also reviewed the reports from both Speedie and Associates, and Gervasio and
Associates attached to the end of this report, along with pictures from our site visits during
the CMU removal to investigate the reinforcing and typical pictures of the type of cracking
along the buildings. We have also reviewed the existing plans of the buildings which we
have received. The purpose of this report is to review the conditions of the existing buildings
along with the reports prepared by other consultants and to recommend a plan of action going
forward on the best course of action to remedy the deficient areas.

The buildings are typically steel and wood framed roofs bearing on CMU exterior walls and
concrete spread footings.

Based on the surface penetrating radar investigations Speedie and Associates performed the
vertical reinforcing appears to be installed for the most part correctly, however there are a
few areas where you can see from the pictures that the reinforcing appears to stop in the
middle of the wall and then sometimes starts again. This could be due to a faulty reading or
it could be that is the way it was installed but based off of their radar findings there is nothing
that is significantly different than what we would expect.

Based on the soils investigations performed by Speedie and Associates, there does not appear
to be a specific cause of the masonry distress due to the soils themselves, except the fact that
the soil is very moist. The moisture fluctuations in the soils will have a tendency to cause
continuous movement, which will induce stresses on the buildings and this sometimes will
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result in cracks in the CMU. My understanding is that there is currently a project in place that will solve or
reduce the amount of moisture in the soil and will divert the water away from the buildings.

There was a report done by Gervasio and Associates that we received dated on October 17, 2014, dealing
mostly with cracks in the east exterior of Building D at the vestibule. Gervasio maintains that the cracks are
due mostly to misplaced masonry control joints. Based on the additional information we have ascertained, I
would agree with their conclusion. The repairs that they recommended were to saw-cut new masonry control
joints into the walls and tuck point and repair/replace the cracked masonry. This is the repair method I would
recommend in this area as well.

From our review of the CMU demolition and our cursory review of the buildings in general, we discovered
numerous cracking and rusted reinforcing. The footings in these locations however appeared to be in good
condition

From the four holes that were opened up to expose the reinforcing we found rusted and deteriorated vertical
and horizontal reinforcing in each location. There was also standing water in the holes showing the amount of
saturation these walls are going through along with a picture of sand bags next to a doorway further showing
the extent of the moisture issues at this school.

From our visual inspection we noticed several different types of cracks and too many to document all of them
however. They basically fall into 3 categories:

1. There were several areas where there are shrinkage cracks most likely due to insufficient or improper
locations of masonry control joints or improperly installed masonry control joints (see photographs 1, 2, 4
and 7 on building 1, photos 1, 5 and 12 on building 2, photo 6 on building 6 and photo 4 on building 7).
While these are not structural in nature they will affect the water tightness of the building and therefore 1
recommend that new masonry control joints be installed and for the CMU in these areas to be tuck pointed
and repaired or replaced as applicable. There were approximately 10-15 locations throughout the school
where this occurred.

2. There were some cracks at beam bearing locations where it appears that the beam was not allowed thermal
movement and has cracked the CMU at the bearing locations (see photo 7 on building 6 and photo 3 on
building 7). These cracks are structural in nature due to the fact they are supporting the beam ends and
therefore should be repaired in a timely manner. The repair for these would be a combination of adding a
masonry control joints and removing and reinstalling the beam and bearing plate in a manner that would
allow it to move as the temperature changes such as a neoprene pad beneath the beam. There are
approximately 6 locations that this would be required.
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. The remaining photos appear to be related to moisture and the rusting of the reinforcing in the CMU. Since
reinforcing when it rusts can grow to over 400% of its original size, it appears that the reinforcing has rusted
and expanded and has cracked the CMU. This causes the face shells to delaminate and then the CMU is
essentially reduced in size and therefore reduced in strength. There is no real way to determine the loss in
strength without knowing the exact thickness of the delaminated CMU. This is a very old building that does
not comply with the current building codes, and additionally, there is reduced strength of the existing wall.
The reduction in strength could easily range from 33%-90%. In addition, there is no real way to eliminate
moisture from entering into the cracks in the CMU, which will continue to make the condition worse. There
is no easy or accurate way to determine the extents of the rusting in the CMU without removing the face shells
and investigating the reinforcing, as we did in those four locations. The repair for these locations would be
extremely expensive, but would entail removing the CMU at the cracked locations, and then removing and
replacing the rusted reinforcing with new reinforcing, grout and CMU. This would need to be done in an
explorative manner, where you start at each of the cracks, and then expand outward until you get to undamaged
CMU and reinforcing. Therefore, there is no real way to determine the damage extents, but due to the moisture
conditions and the amount of cracking, I would not be surprised if 50%-75% of the length of the walls are
damaged at grade in this manner. Therefore, the CMU walls should be braced immediately until the repairs
are complete.

If the decision is to repair the school, then this should start immediately, and we should brace the CMU walls
until the repairs are completed. Without knowing the extent of the damage, it is extremely difficult to
determine how the walls will perform as the reinforcing continues to rust and the walls continue to worsen.

While it is extremely difficult to provide any budgetary numbers due to the uncertainty of the full scope and
amount of damage, we estimate the following corresponding to the item numbers above:

1) Bracing of CMU walls: $70,000
2) Installation of masonry control joints and repair of damaged CMU: $60,000
3) Beam bearing cracks: $30,000
4) Repair of the cracked CMU and rusted reinforcing: $400,000
5) Gervasio crack repair: $20,000

Please understand that this report represents a professional opinion based upon the results of our limited
observations, and past experience with similar conditions. Our study was strictly limited to visual observations
as stated above. This report is not intended to be a complete or comprehensive study of the structure. We have
not reviewed, nor have we been asked to review, the capacity of the existing structure per the current code.
Our work has been performed in accordance with generally accepted principles and practices of structural
engineering.




We cannot be responsible for any future changes in the condition of the structure. No warranty is provided,
either expressed or implied.

If there are any additional concerns or questions, please feel free to contact our office. Thank you for the
opportunity to assist you on this project.

Sincerely,

David Cirder

David Bixler, PE, SE President
David Bixler & Associates, PLLC
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Wind Analysis for Low-rise Building, Based on ASCE 7-2010

iNPUT DATA

Exposure category (B, C or D, ASCE 7-10 26.7.3) C

Importance factor (ASCE 7-10 Table 1.5-2) ly = 1.00  for all Category
Basic wind speed (ASCE 7-10 26.5.1 or 2012 IBC) V = 120 mph
Topographic factor (ASCE 7-10 26.8 & Table 26.8-1) Kz Flat

hr

1t
-

=
he

Building height to eave he = 10

100 ft
50 ft €

33

]
—_
o
=
-

Building height to ridge

Building length

Building width

Effective area of components (or Solar Panel area)

P
o

DESIGN SUMMARY

Max horizontal force normal to building length, L, face
Max horizontal force normal to building length, B, face
Max total horizontal torsional load

Max total upward force

19.12 kips, SD level (LRFD level), Typ.
9.93 kips
222.03 ft-kips
97.43 kips

ANALYSIS

Velocity pressure

dn = 0.00256 Ky, K, K, V2 = 26.63 psf

where: gi = velocity pressure at mean roof height, h. (Eq. 28.3-1 page 298 & Eq. 30.3-1 page 316)
Ky, = velocity pressure exposure coefficient evaluated at height, h, (Tab. 28 3-1, pg 299) = 0.85
Ky = wind directionality factor. (Tab. 26.6-1, for building, page 250) = 0.85

h = mean roof height = 10.00 ft
< 60 ft, [Satisfactory} (ASCE 7-10 26.2.1)
< Min (L, B), [Satisfactory] (ASCE 7-10 26.2.2)
Design pressures for MWFRS

P=an [(G Cpy )-(G Cpi )]

where: p = pressure in appropriate zone. (Eq. 28.4-1, page 298). Pmin = 16 psf (ASCE 7-10 28.4.4)
G C, ¢ = product of gust effect factor and external pressure coefficient, see table below. (Fig. 28.4-1, page 300 & 301)
G C,,; = product of gust effect factor and internal pressure coefficient.(Tab. 26.11-1, Enclosed Building, page 258)

= 0.18 or -0.18
a = width of edge strips, Fig 28.4-1, note 9, page 301, MAX[ MIN(0.1B, 0.1L, 0.4h), MIN(0.04B, 0.04L), 3] = 400 ft
Net Pressures (psf), Basic Load Cases Net Pressures (psf), Torsional Load Cases
Roof angle 8 = 0.00 Roof angle & = 0.00 Roof angle 8 = 0.00
Surface GeC Net Pressure with Ge Net Pressure with Surface Gc Net Pressure with
I | (+6C,) | (GCpi) Pl (+GCy1) | (GCp1) P! {(+GCpi)| (-GCp)
1 0.40 5.86 15.45 -0.45 | -16.78 -7.19 1T 0.40 1.46 3.86
2 -0.69 -23.17 -13.58 -0.69 | -23.17 -13.58 2T -0.69 -5.79 -3.40
3 -0.37 -14.65 -5.06 -0.37 | -14.65 -5.06 3T -0.37 -3.66 -1.27
4 -0.29 -12.52 -2.93 -0.45 | -16.78 -7.19 4T -0.29 -3.13 -0.73
5 0.40 5.86 15.45 Roofangle 8 = 0.00
6 -0.29 [ -12.52 -2.93 Surface ac Net Pressure with
1E 0.61 11.45 21.04 -0.48 | -17.58 -7.99 Pt (+GC,;)| (-GCy)
2E -1.07 -33.29 -23.70 -1.07 | -33.28 -23.70 5T 0.40 1.46 3.86
3E -0.53 -18.91 -9.32 -0.53 | -18.91 -9.32 6T -0.29 -3.13 -0.73
4E -0.43 -16.25 -6.66 -0.48 | -17.58 -7.99
5E 0.61 11.45 21.04
6E -0.43 | -16.25 -6.66
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Code References

Description : equivalent canhlevered wall in fromt of extst:ng wall

Calculations per ACI 530-11, IBC 2012, CBC 2013, ASCE 7-10

Load Combinations Used : ASCE 7-10
__General Information

Calculations per ACI 530-11, IBC 2012, CBC 2013, ASCE 7-10

Construction Type : Grouted Hollow Concrete Masonry

Seismic Wall Lateral Load

F'm = 1.50 ksi Nom. Wall Thickness 6 in  Temp Diff across thickness = deg F
Fy - Yield = 60.0 ksi Actual Thickness 5.625 in Min Allow Out-of-plane Defl Ratio = 0
Fr - Rupture = 61.0 psi Rebar "d" distance 3.8125 in  Minimum Vertical Stee! % = 0.0020
Em=fm* = 900.0 Lower Level Rebar . ..
Max%of phbal. = 0.1106 Bar Size # 4
Grout Density = 140 pcf Bar Spacing 320 in
Block Weight Normal Weight
Wall Weight = 47.0 psf
Wall is grouted at rebar cells only
~ One-Story Wall Dimensions
A Clear Height . 4.660 ft l
B Parapet height = 0.0t B
Wall Support Condition Top & Bottom Pinned R0 Alachmen]
A
Floor Atiachment
Lateral Loads
Wind Loads : Seismic Loads :
Full area WIND load 34.0 psf Wall Weight Seismic Load Input Method : Direct entry of Lateral Wall Weight

0.0 psf

{Applied to full "STRIP Width")

Fp 1.0 = 0.0 psf
Endpoints from Base
D Lr L E w top bottom
0.0 0.0 4.0 kit 4.660 3.660kt

Distributed Lateral Load 0.0 0.0
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Description : equivalent cantllevered wall in fromt of exnstjng waII

_ Design Maximum Combinations - Deflections Results reported for "Strip Width" = 12 in.
Axial Load Moment Values Stiffness Deflections

Load Combination Pu Mecr Mactual I gross Icracked |effective Deflection  Defl. Ratio
0.000 0.00 0.00 0.00 0.00 0.000 0.000 0.0

W Only at 264 to 2.80 0.000 0.26 092 14230 16.58 16.657 0.138 405.4
0.000 0.00 0.00 0.00 0.00 0.000 0.000 0.0
0.000 0.00 0.00 0.00 0.00 0.000 0.000 0.0

Reactions - Vertical & Horizontal Results reported for "Strip Width" =12 in.

Load Combination B_as;;-lorizontai_ Top Horizontal Vertical @ Wall Base

+D+H 0.0 0.00 0.219

+D-++H 0.0 0.00 0.218

+D-+.r+H 0.0 0.00 0.219

+D+S+H 0.0 0.00 0.219

+D-+0.750Lr+0.750L+H 0.0 0.00 0.219

+D+0.750L+0.750S+H 0.0 0.00 0.219

+D+0,60W+H 0.2 1.89 0.219

+D+0.70E+H 0.0 0.00 0.219

+D+0.750Lr+0.750L+0.450W+H 0.2 1.42 0.219

+D-+0.750L+0.7508+0.450W+H 02 142 0.219

+D+0.750L.+0.7505+0.5250E+H 0.0 0.00 0.219

+0.60D+0.60W+0.60H 0.2 1.89 0.131

+0.60D+0.70E+0.60H 0.0 0.00 0.131

D Only 0.0 0.00 0.219

Lr Only 0.0 0.00 0.000

L Only 0.0 0.00 0.000

S Only 0.0 0.00 0.000

W Only 0.4 315 0.000

E Only 0.0 0.00 0.000

H Only 0.0 0.00 0.000 |
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Wind Analysis for Low-rise Building, Based on ASCE 7-2010

INPUT DATA
Exposure category (B, C or D, ASCE 7-10 26.7.3) Cc
Importance factor (ASCE 7-10 Table 1.5-2) ly = 1.00 for all Category

Basic wind speed (ASCE 7-10 26.5.1 or 2012 IBC) 120 mph
Topographic factor (ASCE 7-10 26.8 & Table 26.8-1) Flat

20 ft <

20 ft . L
100t ]

50 8

140

hr

f]
-

Building height to eave

Building height to ridge

Building length

Building width

Effective area of components (or Solar Pane! area)

ror-rF & &<

DESIGN SUMMARY

Max horizontal force normal to building length, L, face
Max horizontal force normal to building length, B, face
Max total horizontal torsional load

Max total upward force

40.89 kips, SD level (LRFD level), Typ.
21.43 kips

49260 ft-kips

103.92 kips

ANALYSIS
Velocity pressure
a, = 0.00256 K, Ky Ky V2 = 28.20 psf
where: qp = velocity pressure at mean roof height, h. (Eq. 28.3-1 page 298 & Eq. 30.3-1 page 316)
Ky, = velocity pressure exposure coefficient evaluated at height, b, (Tab 28 3-1, pg 299) = 0.90
Kq4 = wind directionality factor. (Tab. 26.6-1, for building, page 250) = 0.85
h = mean roof height = 20.00 ft
< 60 ft, [Satisfactory] (ASCE 7-10 26.2.1)
< Min (L, B), [Satisfactory] (ASCE 7-1026.2.2)
Design pressures for MWFRS

P =0, [(G Cy )-(G Cp )]

where: p = pressure in appropriate zone. (Eq. 28.4-1, page 298). Pmin = 16 psf (ASCE 7-10 28.4.4)
G C, = product of gust effect factor and external pressure coefficient, see table below. (Fig. 28.4-1, page 300 & 301)
G C,; = product of gust effect factor and internal pressure coefficient.(Tab. 26.11-1, Enclosed Building, page 258)

= 0.18 or -0.18
a = width of edge strips, Fig 28.4-1, note 9, page 301, MAX[ MIN(0.1B, 0.1L, 0.4h), MIN(0.04B, 0.04L), 3] = 500 ft
Net Pressures (psf), Basic Load Cases Net Pressures (psf), Torsional Load Cases
Roof angle 8 = 0.00 Roof angle ® = 0.00 Roof angle 8 = 0.00
Surface cc Net Pressure with Ge Net Pressure with Surface GC Net Pressure with
Pl [ (+GCoy) | (-GCpi) Pl (+GCp1)| (GCy) P! | (+GCy)| (-GCp)
1 0.40 6.20 16.36 -0.45 | -17.77 -7.61 1T 0.40 1.55 4.09
2 -0.69 -24.53 -14.38 -0.69 | -24.53 -14.38 2T -0.69 -6.13 -3.60
3 -0.37 -15.51 -5.36 -0.37 | -15.51 -5.36 3T -0.37 -3.88 -1.34
4 -0.29 -13.25 -3.10 -0.45 | -17.77 -7.61 4T -0.29 -3.31 -0.78
5 0.40 6.20 16.36 Roof angle 8 = 0.00
6 -0.29 -13.25 -3.10 Surface ce Net Pressure with
1E 0.61 12.13 22.28 -0.48 | -18.61 -8.46 P (+GC;3)| (-GCpy)
2E -1.07 -35.25 -25.10 -1.07 | -35.25 -25.10 5T 0.40 1.55 4.09
3E -0.53 -20.02 -9.87 -0.53 | -20.02 -9.87 6T -0.29 -3.31 -0.78
4E -0.43 -17.20 -7.05 -0.48 | -18.61 -8.46
S5E 0.61 12.13 22,28
6E -0.43 | -17.20 -7.05
€ 3 JE 3
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Code References

Calculations per ACI1530-11, IBC 2012, CBC 201_3, ASCE 7-10
Load Combinations Used : ASCE 7-10

__General Info;_r_natio__q__ S Calculations per ACI 530-11, 1BC 2012, CBC 2013, ASCE 7-10
Construction Type : Grouted Hollow Concrete Masonry
F'm = 1.50 ksi Nom. Wall Thickness 6 in  Temp Diff across thickness = degF
Fy - Yield = 60.0 ksi Actual Thickness 5.625 in Min Allow Out-of-plane Defl Ratio = 0
Fr - Rupture = 61.0 psi Rebar "d" distance 3.813 in Minimum Vertical Steel % = 0.0020
Em=fm* = 900.0 Lower Level Rebar . . .
Max%of pbal. = 0.1455 Bar Size # 4
Grout Density = 140 pcf Bar Spacing 16.0 in
Block Weight Norma! Weight
Wall Weight = 52.0 psf

Wall is grouted at rebar cells only

One-Story Wall Dimensions

A Clear Height = 4.660 ft |
B Parapet height = ft B
Wall Support Condition Top & Bottom Pinned Roof Aeohroer
A
B Floor Attachment L
Lateral Loads
Wind Loads : Seismic Loads :
Full area WIND load 34.0 psf Wall Weight Seismic Load Input Method : Direct entry of Lateral Wall Weight
Seismic Wall Lateral Load psf
Fp 1.0 = 0.0 psf
(Applied to full "STRIP Width")
D Lr L £ W Endpoints from Base

top bottom
Distributed Lateral Load 7.0kit 4,660 3.660 kit
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ENERCALG, INC. 1983-2016, Bulld:6.16.6.7, Ver:6,16.6.7
Licensee:IDAVIDIBIXIERTAND/ASSOCIATES

LicT#IKW-06009174

Description : equivaléht céﬁtiieveréd wall in fromt of existing wall
_ Design Maximum Combinations - Deflections Results reported for "Strip Width" = 12 in.
Axial Load Moment Values Stiffness Deflections
Load Combination Pu Mcr Mactual | gross lcracked |effective Deflection  Defl. Ratio
0.000 0.00 0.00 0.00 0.00 0.000 0.000 0.0
WOnly at 264 to 2.80 0.000 0.28 1.55 154.20 2891 28.941 0.146 382.6
0.000 0.00 0.00 0.00 0.00 0.000 0.000 0.0
0.000 0.00 0.00 0.00 0.00 0.000 0.000 0.0
Reactions - Vertical & Horizontal Results reported for "Strip Width" =12 in.
"Load Combination Base Horizontal Top Horizontal Vertical @ Wall Base
+D+H 0.0 0.00 0.242
+D+L+H 0.0 0.00 0.242
+D+Lr+H 0.0 0.00 0.242
+D+S+H 0.0 0.00 0.242
+D+0.750Lr+0.750L+H 0.0 0.00 0.242
+D+0.750L+0.750S+H 0.0 0.00 0.242
+D+0.60W-+H 04 327 0.242
+D+0.70E+H 00 0.00 0.242
+D+0.750Lr+0.750L.+0.450W+H 03 246 0.242
+D+0.750L+0.750S+0.450W+H 03 246 0.242
+D+0.750L+0.7505+0.5250E+H 0.0 0.00 0.242
-+0.600+0.60W+0.60H 04 327 0.145
+0.60D+0.70E+0.60H 0.0 0.00 0.145
D Only 0.0 0.00 0.242
Lr Only 0.0 0.00 0.000
L Only 00 | 0.00 0.000
S Only 0.0 0.00 0.000
W Only 06 546 0.000
E Only 0.0 0.00 0.000

H Only 0.0 0.00 0.000
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VISION
Our vision is
to be recognized
throughout the
Southwest as the
leader in structural
engineering.
COMMITMENT
We are committed to
£z technological
leadership
i innovative and cost-
effective solutions
£ quality work
£z client satisfaction.
VALUES
Our team delivers
integrity
service
collaboration
quality

efficiency

iral Engineering

August 23,2016

Mark Davenport AIA, CEFPI, LEED AP, BD+C
SPS+ ARCHITECTS LLP

8681 E. Via de Negocio

Scottsdale, AZ 85258

Re: Challenger Middle School
Glendale, AZ

Dear Mr. Davenport:

Per your request, we have visited the Challenger Middle School site on several occasions.
We have also reviewed the reports from both Speedie and Associates, and Gervasio and
Associates attached to the end of this report, along with pictures from our site visits during
the CMU removal to investigate the reinforcing and typical pictures of the type of cracking
along the buildings. We have also reviewed the existing plans of the buildings which we
have received. The purpose of this report is to review the conditions of the existing buildings
along with the reports prepared by other consultants and to recommend a plan of action going
forward on the best course of action to remedy the deficient areas.

The buildings are typically steel and wood framed roofs bearing on CMU exterior walls and
concrete spread footings.

Based on the surface penetrating radar investigations Speedie and Associates performed the
vertical reinforcing appears to be installed for the most part correctly, however there are a
few areas where you can see from the pictures that the reinforcing appears to stop in the
middle of the wall and then sometimes starts again. This could be due to a faulty reading or
it could be that is the way it was installed but based off of their radar findings there is nothing
that is significantly different than what we would expect.

Based on the soils investigations performed by Speedie and Associates, there does not appear
to be a specific cause of the masonry distress due to the soils themselves, except the fact that
the soil is very moist. The moisture fluctuations in the soils will have a tendency to cause
continuous movement, which will induce stresses on the buildings and this sometimes will
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result in cracks in the CMU. My understanding is that there is currently a project in place that will solve or
reduce the amount of moisture in the soil and will divert the water away from the buildings.

There was a report done by Gervasio and Associates that we received dated on October 17, 2014, dealing
mostly with cracks in the east exterior of Building D at the vestibule. Gervasio maintains that the cracks are
due mostly to misplaced masonry control joints. Based on the additional information we have ascertained, I
would agree with their conclusion. The repairs that they recommended were to saw-cut new masonry control
joints into the walls and tuck point and repair/replace the cracked masonry. This is the repair method I would
recommend in this area as well.

From our review of the CMU demolition and our cursory review of the buildings in general, we discovered
numerous cracking and rusted reinforcing. The footings in these locations however appeared to be in good
condition

From the four holes that were opened up to expose the reinforcing we found rusted and deteriorated vertical
and horizontal reinforcing in each location. There was also standing water in the holes showing the amount of
saturation these walls are going through along with a picture of sand bags next to a doorway further showing
the extent of the moisture issues at this school.

From our visual inspection we noticed several different types of cracks and too many to document all of them
however. They basically fall into 3 categories:

1. There were several areas where there are shrinkage cracks most likely due to insufficient or improper
locations of masonry control joints or improperly installed masonry control joints (see photographs 1, 2, 4
and 7 on building 1, photos 1, 5 and 12 on building 2, photo 6 on building 6 and photo 4 on building 7).
While these are not structural in nature they will affect the water tightness of the building and therefore 1
recommend that new masonry control joints be installed and for the CMU in these areas to be tuck pointed
and repaired or replaced as applicable. There were approximately 10-15 locations throughout the school
where this occurred.

2. There were some cracks at beam bearing locations where it appears that the beam was not allowed thermal
movement and has cracked the CMU at the bearing locations (see photo 7 on building 6 and photo 3 on
building 7). These cracks are structural in nature due to the fact they are supporting the beam ends and
therefore should be repaired in a timely manner. The repair for these would be a combination of adding a
masonry control joints and removing and reinstalling the beam and bearing plate in a manner that would
allow it to move as the temperature changes such as a neoprene pad beneath the beam. There are
approximately 6 locations that this would be required.
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. The remaining photos appear to be related to moisture and the rusting of the reinforcing in the CMU. Since
reinforcing when it rusts can grow to over 400% of its original size, it appears that the reinforcing has rusted
and expanded and has cracked the CMU. This causes the face shells to delaminate and then the CMU is
essentially reduced in size and therefore reduced in strength. There is no real way to determine the loss in
strength without knowing the exact thickness of the delaminated CMU. This is a very old building that does
not comply with the current building codes, and additionally, there is reduced strength of the existing wall.
The reduction in strength could easily range from 33%-90%. In addition, there is no real way to eliminate
moisture from entering into the cracks in the CMU, which will continue to make the condition worse. There
is no easy or accurate way to determine the extents of the rusting in the CMU without removing the face shells
and investigating the reinforcing, as we did in those four locations. The repair for these locations would be
extremely expensive, but would entail removing the CMU at the cracked locations, and then removing and
replacing the rusted reinforcing with new reinforcing, grout and CMU. This would need to be done in an
explorative manner, where you start at each of the cracks, and then expand outward until you get to undamaged
CMU and reinforcing. Therefore, there is no real way to determine the damage extents, but due to the moisture
conditions and the amount of cracking, I would not be surprised if 50%-75% of the length of the walls are
damaged at grade in this manner. Therefore, the CMU walls should be braced immediately until the repairs
are complete.

If the decision is to repair the school, then this should start immediately, and we should brace the CMU walls
until the repairs are completed. Without knowing the extent of the damage, it is extremely difficult to
determine how the walls will perform as the reinforcing continues to rust and the walls continue to worsen.

While it is extremely difficult to provide any budgetary numbers due to the uncertainty of the full scope and
amount of damage, we estimate the following corresponding to the item numbers above:

1) Bracing of CMU walls: $70,000
2) Installation of masonry control joints and repair of damaged CMU: $60,000
3) Beam bearing cracks: $30,000
4) Repair of the cracked CMU and rusted reinforcing: $400,000
5) Gervasio crack repair: $20,000

Please understand that this report represents a professional opinion based upon the results of our limited
observations, and past experience with similar conditions. Our study was strictly limited to visual observations
as stated above. This report is not intended to be a complete or comprehensive study of the structure. We have
not reviewed, nor have we been asked to review, the capacity of the existing structure per the current code.
Our work has been performed in accordance with generally accepted principles and practices of structural
engineering.




We cannot be responsible for any future changes in the condition of the structure. No warranty is provided,
either expressed or implied.

If there are any additional concerns or questions, please feel free to contact our office. Thank you for the
opportunity to assist you on this project.

Sincerely,

David Cirder

David Bixler, PE, SE President
David Bixler & Associates, PLLC




CMU REMOVAL
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CHALLENGER - BLDG. 1 - MARKER #1

PICTURE NO. 2



CHALLENGER - BLDG. 1 - MARKER #1

PICTURE NO. 4



CHALLENGER - BLDG. 1 - MARKER #1

PICTURE NO. 5

PICTURE NO. 6



CHALLENGER —-BLDG. 1 - MARKER #1

PICTURE NO. 7



CHALLENGER - BLDG. 2 - MARKER #2
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PICTURE NO. 2



CHALLENGER - BLDG. 2 - MARKER #3

PICTURE NO. 1

PICTURE NO. 2



CHALLENGER - BLDG. 2 - MARKER #3




CHALLENGER - BLDG. 2 - MARKER #3

PICTURE NO. 4
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CHALLENGER - BLDG. 6 - MARKER #4

PICTURE NO. 1



6905 WEST MARYLAND AVENUE
GLENDALE, AZ 85303
CHALLENGER SITE PLAN

CHALLENGER MIDDLE SCHOOL

GLENDALE ELEMENTARY SCHOOL DISTRICT NO. 40

SALBCHEN U L a1 8
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CHALLENGER - BUILDING 1

MARKER NO. 1



CHALLENGER - BUILDING 1

MARKER NO. 2

MARKER NO. 3




CHALLENGER - BUILDING 1

MARKER NO. 4

MARKER NO. 5




CHALLENGER - BUILDING 1

MARKER NO. 6

MARKER NO. 7




CHALLENGER - BUILDING 2

MARKER NO. 1

MARKER NO. 2




CHALLENGER - BUILDING 2

MARKER NO. 3

MARKER NO. 4




CHALLENGER - BUILDING 2

MARKER NO. 5



CHALLENGER - BUILDING 2

MARKER NO. 7




CHALLENGER - BUILDING 2

MARKER NO. 8

MARKER NO. 9
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CHALLENGER - BUILDING 2

MARKER NO. 12
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CHALLENGER - BUILDING 3

MARKER NO. 1

MARKER NO. 2
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CHALLENGER - BUILDING 3

MARKER NO. 5
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Glendale Elementary School District SFB Projects: Construction Cost Estimates

BRG: Project: Scope: Updated 9/1/16 Cost Estimate:
070440111-1003-002-BRG Challenger Structural
Phase 2 Gervasio crack repair S 20,000.00
Estimated Phase 2 Subtotal S 20,000.00

Estimated Total Repair:

wn

20,000.00
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Glendale Elementary School District SFB Projects: Construction Cost Estimates

BRG: Project: Scope: Updated 9/1/16 Cost Estimate:
070440111-9999-005-BRG Challenger Drainage
|Phase2 Chasse Estimate S 273,966.25
Estimated Phase 2 Subtotal S 273,966.25

Estimated Total Repair: 3 273,966.25




GENERAL NOTES FOR CONSTRUCTION:

A.

ALL CONSTRUCTION SHALL CONFORM TO THE LATEST MAG STANDARD

DETAILS AND SPECIFICATIONS AND THE CITY'S CURRENT ENGINEERING
DESIGN AND CONSTRUCTION STANDARDS.

THIS SET OF PLANS HAS BEEN REVIEWED FOR COMPLIANCE WITH CITY
REQUIREMENTS PRIOR TO ISSUANCE OF CONSTRUCTION PERMITS.
HOWEVER, SUCH REVIEW AND ACCEPTANCE SHALL NOT PREVENT THE
CITY FROM REQUIRING CORRECTION OF ERRORS IN SAID PLANS AND/OR
CONSTRUCTION WHEN IN VIOLATION OF ANY LAWS, ORDINANCES, CODES
OR STANDARDS THAT ARE IN EFFECT. REVIEW AND ACCEPTANCE OF
PLANS DOES NOT RELEASE A DEVELOPER OR ENGINEER FROM

~ RESPONSIBILITY FOR ERRORS OR OMISSIONS ON SAID PLANS.

;HE (éITY DOES NOT WARRANT ANY QUANTITIES SHOWN ON THESE
LANS.

THE CITY PLANS ACCEPTANCE IS FOR GENERAL LAYOUT IN THE
RIGHT-OF—WAY ONLY. THIS ACCEPTANCE IS VALID FOR A PERIOD OF
SIX MONTHS. CONSTRUCTION PERMITS SHALL BE OBTAINED DURING THIS
PERIOD OR THE PLANS SHALL BE RESUBMITTED FOR REVIEW.

A CITY ACCEPTED SET OF PLANS SHALL BE AVAILABLE ON THE JOB
SITE AT ALL TIMES.

THE CITY SHALL BE NOTIFIED 48 HOURS PRIOR TO ANY CONSTRUCTION
WORK. CONSTRUCTION WORK CONCEALED WITHOUT INSPECTION BY THE
g(TF:( SHALL BE SUBJECT TO EXPOSURE AT THE CONTRACTOR’S

ENSE.

A RIGHT-OF-WAY CONSTRUCTION PERMIT IS REQUIRED FOR ALL WORK
WITHIN THE PUBLIC RIGHT—-OF—-WAY OR WITHIN A CITY EASEMENT. A
100% PERFORMANCE BOND OR EQUIVALENT FORM OF FINANCIAL
SURETY MAY BE REQUIRED FOR ALL WORK WITHIN THE RIGHT-OF-WAY
PRIOR TO THE ISSUANCE OF ANY RIGHT—-OF—WAY CONSTRUCTION
PERMIT(S). ALL WORK WITHIN THE RIGHT—OF—WAY SHALL BE INSPECTED
AND APPROVED BY THE CITY'S ENGINEERING DIVISION.

IMPROVEMENTS SHALL NOT BE ACCEPTED UNTIL “AS—BUILT" PLANS AND

ELECTRONIC (AUTOCAD) FILES HAVE BEEN SUBMITTED AND APPROVED
BY THE CITY.

THE DEVELOPER IS RESPONSIBLE FOR ALL COSTS AND WORK RELATED
TO THE REMOVAL, RELOCATION OR ABANDONMENT OF ALL
OBSTRUCTIONS AND/OR UTILITIES WITHIN THE RIGHT—OF—WAY THAT
CONFLICT WITH THE NEW IMPROVEMENTS.

THE DEVELOPER IS RESPONSIBLE FOR OBTAINING OR DEDICATING ALL
REQUIRED RIGHTS—OF—-WAY AND EASEMENTS TO THE CITY PRIOR TO
ISSUANCE OF THE BUILDING'S CERTIFICATE OF OCCUPANCY.

THE CONTRACTOR SHALL CONTACT BLUE STAKE (602-263—-1100) 48
HOURS PRIOR TO CONSTRUCTION.

THE CONTRACTOR SHALL BARRICADE CONSTRUCTION SITES AT ALL
TIMES PER THE CITY OF PHOENIX TRAFFIC BARRICADE MANUAL. WHEN
REQUIRED BY THE CITY, A TRAFFIC CONTROL PLAN SHALL BE
SUBMITTED FOR APPROVAL A MINIMUM OF 72 HOURS IN ADVANCE OF
CONSTRUCTION.

THE CONTRACTOR MAY OBTAIN A FIRE HYDRANT METER FOR
CONSTRUCTION WATER FROM THE CITY WATER SERVICES DEPARTMENT.
THE UNLAWFUL REMOVAL OF WATER FROM A FIRE HYDRANT IS A
VIOLATION OF THE MUNICIPAL CODE, PUNISHABLE BY FINE AND/OR
IMPRISONMENT.

DAMAGE CAUSED BY THE DEVELOPER DURING CONSTRUCTION TO CITY
INFRASTRUCTURE OR FACILITES SHALL BE REPAIRED OR REPLACED BY
THE DEVELOPER, AT HIS EXPENSE, IN A MANNER ACCEPTABLE TO THE
CITY.

THERE SHALL BE NO DIRT RAMPS OVER SIDEWALKS DURING
CONSTRUCTION.

AN AZPDES PERMIT IS REQUIRED FOR ALL CONSTRUCTION THAT
DISTURBS LAND OVER ONE (1) ACRE IN SIZE. PRIOR TO START OF ANY
CONSTRUCTION, THE CONTRACTOR SHALL SUBMIT A NOTICE OF INTENT
(NOI) TO THE ARIZONA DEPARTMENT OF ENVIRONMENTAL QUALITY

(ADEQ) AND A COPY TO THE CITY OF GLENDALE AND HAVE A COPY
OF THE SWPPP ON SITE AT ALL TIMES.

UTILITY UNDERGROUND STATEMENT:

"PURSUANT TO CHAPTER 32.5 OF THE GLENDALE CITY CODE, ALL NEW AND
EXISTING UTILITIES WITHIN OR CONTIGUOUS TO THIS STATE SHALL BE

PLACED UNDERGROUND IN CONDIUT.”

NOTE:

THESE DRAWINGS ARE AN INSTRUMENT OF SERVICE ONLY AND ARE AND SHALL

DRAINAGE CORRECTIONS

AT
CHALLENGER MIDDLE SCHOOL

SITE ADDRESS: 6905 W. MARYLAND AVENUE
GLENDALE, ARIZONA 85303

FOR

HESS — ROUNTREE, INC.

CONSULTING ENGINEERS & LAND SURVEYORS

9831 SOUTH 51ST STREET, SUITE C110
PHOENIX, ARIZONA 85044  (480)496-0244

108 X0 1510-04

DRN. 'JCM CKDI SO

GLENDALE ELEMENTARY SCHOOL DISTRICT NO. 40 (OWNER)

7301 N. 58TH AVENUE
GLENDALE, ARIZONA 85303

PHONE: (623) 842-8100

CONTACT: GREG GILLIAM

ACREAGE

GROSS SITE AREA
NET SITE AREA '
CONSTRUCTION AREA

OWNER/DEVELOPER:

GLENDALE ELEMENTARY SCHOOL DISTRICT NO. 40
7301 NORTH 58TH AVENUE

GLENDALE, ARIZONA 85303
PHONE: (623) 842-8100
flg.zg ﬁgsgg CONTACT: GREG GILLIAM
=2.42 ACRES S $222%5%2 ENGINEER:
SITEx PINNACLE PEAK RD. HESS—ROUNTREE, INC.
ygpaae aey e ey 1T o A
/ ]
BEARDSLEY T RD. PHONE: (480) 496-0244
, Y UNION HILLS DR. FAX: (480) 496-0094
/*W CITRUS WAY § BELL RD. CONTACT: PERCY MYRON JR., P.E.
Ll < GREENWAY RD.
o H
%A % THUNDERBIRD RD. SHEET INDEX
=z CACTUS I RD. C-1  COVER SHEET
SEORIA ™N AVE C-2 DETAIL AND SECTION SHEET
; . C-3 GRADING AND DRAINAGE PLAN
OLIVI AVE. C—4 GRADING AND DRAINAGE PLAN
NORTHERN BN AVE. C-5 GRADING AND DRAINAGE PLAN
GLENDALE *(/\) _AVE. C-6 GRADING AND DRAINAGE PLAN
BETHANY HOME — ROAD BETHANY HOME N— RD.
CAMELBACK RD. PLANS ACCEPTANCE
THE CITY OF GLENDALE ACCEPTS THESE PLANS FOR
5 5 E E % g 5 5 5 5 CONSTRUCTION, AS BEING IN GENERAL COMPLIANCE WITH PLAN
CZEGQEZZTILO PREPARATION REQUIREMENTS OF THE CITY. RESPONSIBILITY FOR
brobeEB5RK52x THE COMPLETENESS AND ACCURACY OF THE PLANS AND
ENGINEERING FIRM OF RECORD.

GENERAL NOTES FOR GRADING AND
DRAINAGE CONSTRUCTION:

A

REMAIN THE EXCLUSIVE PROPERTY OF HESS—ROUNTREE, INC. NO REPRODUCTION OR
OTHER USE SHALL BE MADE BY ANY PERSON OR FIRM OTHER THAN

THE DEVELOPER/CONTRACTOR IS RESPONSIBLE FOR PAYING PERMIT
FEES PRIOR TO CONSTRUCTION.

A SEPARATE PERMIT IS NECESSARY FOR ANY CONSTRUCTION IN THE
RIGHT—-OF—-WAY.

71TH

AVENUE

NOT TO SCALE

LAND DEVELOPMENT ENGINEER

TRANSPORTATION ENGINEER

RECORD DRAWING

I CERTIFY THAT THE LOCATIONS, ELEVATIONS, DEPTHS, AND

RECORD DRAWING COMMENTS ACCURATELY REFLECT THE

EXISTING FIELD CONDITIONS AND MATERIALS ACTUALLY USED
DURING CONSTRUCTION. THIS CERTIFICATION IS BASED ON ‘

INFORMATION OBTAINED UNDER BY DIRECT SUPERVISION

AND

IS CORRECT AND COMPLETE TO THE BEST OF MY KNOWLEDGE

AND BELIEF.

NAME DATE

REGISTRATION NO. EXP.DATE _

ENGINEERING DEPARTMENT

DRYWELL CERTIFICATION

| CERTIFY THAT ALL DRYWELLS HAVE BEEN REGISTERED
AND CONFORM TO ALL REQUIREMENTS OF THE ARIZONA

DEPARTMENT OF ENVIRONMENTAL QUALITY (ADEQ).

WITH

DESIGN CIVIL ENGINEER'S
NOTES TO CONTRACTOR:

1. NOTHING CONTAINED IN THE CONTRACT DOCUMENTS SHALL CREATE,
NOR SHALL BE CONSTRUED TO CREATE, ANY CONTRACTUAL
RELATIONSHIP BETWEEN THE DESIGN CIVIL ENGINEER AND THE
CONTRACTOR OR ANY SUBCONTRACTOR.

THE DESIGN CIVIL ENGINEER WILL NOT BE RESPONSIBLE FOR
CONSTRUCTION MEANS, METHODS, TECHNIQUES, SEQUENCES OR
PROCEDURES OR FOR SAFETY PRECAUTIONS OR PROGRAMS UTILIZED IN
CONNECTION WITH THE WORK, THESE ARE SOLELY THE CONTRACTOR'S
RESPONSIBILITY. THE DESIGN CIVIL ENGINEER WILL NOT BE RESPONSIBLE
FOR THE CONTRACTOR’S FAILURE TO CARRY OUT THE WORK IN
ACCORDANCE WITH THE CONTRACT DOCUMENTS.

THE CONTRACTOR SHALL PROVIDE ADEQUATE MEANS OF CLEANING
TRUCKS AND/OR OTHER EQUIPMENT OF MUD PRIOR TO ENTERING
PUBLIC STREETS, AND IT IS THE CONTRACTOR’'S RESPONSIBILITY TO
CLEAN STREETS, ALLAY DUST, AND TO TAKE WHATEVER MEASURES ARE
NECESSARY TO INSURE THAT ALL ROADWAYS AND ON SITE PARKING

LOTS/FIRE LANES ARE MAINTAINED IN A CLEAN, MUD AND DUST—FREE
CONDITION AT ALL TIMES.

N

o

IT SHALL BE THE CONTRACTOR’S RESPONSIBILITY TO CONTACT THE
BLUE STAKE CENTER TWO WORKING DAYS PRIOR TO ANY EXCAVATION,
THE UNDERGROUND UTILITY LOCATIONS AS SHOWN HEREON ARE BASED
ON THE BEST INFORMATION AVAILABLE FROM UTILITY RECORDS AND
OTHER DATA AS SUPPLIED TO THIS DESIGN CIVIL ENGINEER. THERE MAY
BE OTHER UNDERGROUND UTILITY LINES, SERVICE LINES AND
STRUCTURES PRESENT IN THE SUBJECT AREA. CONTRACTOR SHALL
INCLUDE IN HIS BID THE COST OF HIRING AN UNDERGROUND UTILITY
LOCATING SERVICE FOR THE PURPOSE OF LOCATING ALL UNDERGROUND
UTILITIES. CONTRACTOR WILL COORDINATE WITH THE OWNER AND
ARCHITECT TO DETERMINE WHETHER SAID UTILITIES ARE TO BE
ABANDONED OR PROTECTED FROM DAMAGE.

5. THE DESIGN CIVIL ENGINEER MAKES NO REPRESENTATION OR
GUARANTEE REGARDING THE EARTHWORK QUANTITIES OR THAT THE
EARTHWORK FOR THIS PROJECT WILL BALANCE DUE TO THE VARYING
FIELD CONDITIONS, CHANGING, SOIL TYPES, ALLOWABLE CONSTRUCTION
TOLERANCES AND CONSTRUCTION METHODS. PRIOR TO BIDDING THE
WORK, THE CONTRACTOR SHALL THOROUGHLY SATISFY HIMSELF AS TO
THE ACTUAL CONDITIONS, EARTHWORK QUANTITIES AND REQUIREMENTS
OF THE WORK AND EXCESS OR DEFICIENCY THEREIN, ACTUAL OR
RELATIVE.

6. THE CONTRACTOR SHALL ADJUST ALL EXISTING AND NEW CLEANOUTS,
WATER VALVE BOXES, MANHOLES, GAS VALVE BOXES, IRRIGATION
BOXES, ETC. IN THE CONSTRUCTION AREA TO FINISH GRADE PER THE
APPLICABLE MAG STANDARD DETAIL. ALL VALVE BOXES, MANHOLES,
ETC. IN CONCRETE PAVEMENT AREAS SHALL BE ISOLATED FROM THE
CONCRETE PAVEMENT WITH EXPANSION JOINTS.

>

7. ALL NEW UNDERGROUND FACILITIES/UTILITIES SHALL BE INSTALLED WITH
A DETECTABLE UNDERGROUND LOCATION DEVICE. INSTALL A #18
INSULATED TRACER WIRE SECURELY ATTACHED TO EACH UTILITY AT
8—FEET ON CENTER. 12" OF TRACER WIRE SHALL BE ACCESSIBLE
ABOVE GRADE AT THE TERMINATION AND SHALL BE SECURELY
ATTACHED AT THAT POINT. THE CONTRACTOR SHALL INCLUDE ALL
COSTS ASSOCIATED WITH THIS REQUIREMENT IN THEIR BID.

8 THE CONTRACTOR SHALL MAKE NO CLAIMS AGAINST THE OWNER OR
THE DESIGN CIVIL ENGINEER REGARDING ALLEGED INACCURACY OF
CONSTRUCTION STAKES SET BY THE DESIGN CIVIL ENGINEER UNLESS
ALL SURVEY STAKES SET BY THE DESIGN CIVIL ENGINEER ARE
MAINTAINED INTACT AND CANNOT BE VERIFIED AS TO THEIR ORIGIN,
ANY REMEDIAL WORK REQUIRED TO CORRECT ANY ITEM OF IMPROPER
CONSTRUCTION WORK IN THIS DEVELOPMENT SHALL BE PERFORMED AT
THE SOLE EXPENSE OF THE RESPONSIBLE CONTRACTOR OR
SUBCONTRACTOR.

BENCH MARK:

GDACS BENCHMARK #163. MARICOPA COUNTY 3" GLENDALE BRASS CAP IN
HANDHOLE, DOWN 0.6’, STAMPED "N397.”

ELEVATION = 1128.07 (NAVD88 DATUM)

CERTIFICATION:

"I HEREBY CERTIFY THAT THIS DESIGN IS BASED ON A SITE VISIT OR
ACCURATE FIELD DATA WHICH HAS BEEN CHECKED IN THE FIELD WITHIN 180

HESS—ROUNTREE, INC. OR THE CITY OF PHOENIX WITHOUT EXPRESS PERMISSION OF C. PRIOR TO THE START OF ANY ON—SITE GRADING OPERATIONS, THE
HESS—ROUNTREE, INC. ANY UNAUTHORIZED USE SHALL VOID THE ENGINEER'S SEAL CONTRACTOR SHALL NOTIFY THE CITY ENGINEERING DIVISION AT LEAST L H DAYS PRIOR TO SUBMISSION FOR CITY APPROVAL.
AND SIGNATURE HEREON AND NO PROFESSIONAL RESPONSIBILITY WILL REMAIN. 48 HOURS PRIOR TO COMMENCING WORK BY CALLINC 623-930-3630. — LI NAME DATE
THESE PLANS HAVE BEEN SUBMITTED TO THE FOLLOWING UTILITY COMPANIES AND D. STAKING PAD AND/OR FINISHED FLOOR ELEVATIONS ARE THE _ COMPANY BY: DATE:
THE WORK CONTAINED IN THESE PLANS HAS BEEN APPROVED BY THESE COMPANIES RESPONSIBILITY OF THE DEVELOPER OR HIS ENGINEER. IN _
WITHIN THEIR AREA OF INTEREST. THE SIZE AND LOCATIONS, AS SHOWN OF THE GAS, NON—CRITICAL AREAS, THE DEVELOPER'S ENGINEER SHALL SUBMIT =37 .
TELEPHONE AND POWER LINES, AND CONNECTIONS AGREE WITH THE INFORMATION CERTIFICATIONS OF CONSTRUCTED BUILDING PAD ELEVATIONS PRIOR TO = AS-BUILT CERTIFICATION:
CONTAINED IN THE UTILITY COMPANY'S RECORDS. WHERE THE WORK TO BE DONE THE CITY'S ACCEPTANCE OF PROJECT. IN A CRITICAL DRAINAGE AREA, B ARIZONA PUBLIC SERVICE—ELECTRICAL PLANS PLANS PERMIT " »
CONFLICTS WITH ANY OF THESE UTILITIES, THE CONFLICTS WILL BE RESOLVED AS CERTIFICATION OF THE FINISHED BUILDING FLOOR OR STEM WALL ‘ SOUTHWEST GAS CORPORATION — GAS  [SUBMITTED TO | REVIEWED BY | RECEIVED Y T L N DE M S IO o Ao D ARg 0N
SPECIFIED IN THE SPECIAL PROVISIONS AND/OR AS OTHERWISE NOTED ON THESE ELEVATION SHALL BE SUBMITTED AND APPROVED PRIOR TO ANY SALT RIVER PROJECT — IRRIGATION SALT (NAME) (NAME) DATE CORRECT TO THE BEST OF MY KNOWLEDGE AND BELIEF
PLANS. CONFLICTS ARISING DURING THE COURSE OF CONSTRUCTION FROM UNFORSEEN VERTICAL CONSTRUCTION. RIVER PROJECT — ELECTRICAL QWEST )
CIRCUMSTANCES SHALL BE REPORTED TO THE INTERESTED UTILITY COMPANY AND BE COMMUNICATIONS — CABLE TV (OTHER)
RESOLVED BY THEM AND THE DESIGN ENGINEER. E. AN APPROVED GRADING AND DRAINAGE PLAN SHALL BE ON THE JOB +*AGENCIES ALSO REQUIRING PERMITS WHEN
COLIN SWORD . SITE AT ALL TIMES. DEVIATIONS FROM THE PLAN MUST BE PRECEDED SHEET INDEX MAP INVOLVED ARE: MARICOPA COUNTY
SPRINT
COMMUNICA TIONS CO. REPRESENTATIVE CONTACTED DATE SUBMITTED BY AN APPROVED PLAN REVISION. HIGHWAY DEPT., A.D.O.T., CITY OF PHOENIX, REGISTERED LAND SURVEYOR/ENGINEER DATE
IMC—DV2—O1 . NOT TO SCALE CITY OF PEORIA, SANTA FE RAILROAD, EL
COX COMMUNICATIONS - F. ACCEPTANCE OF GRADING AND DRAINAGE IMPROVEMENTS SHALL PASO NATURAL GAS, & MARICOPA COUNTY
CO. REPRESENTATIVE CONTACTED DATE SUBMITTED INCLUDE, BUT NOT BE LIMITED TO, THE CONSTRUCTION OF RETENTION FLOOD CONTROL DISTRICT.
BECKY THOMAS | BASINS, CATCH BASINS, CURB FOR OTHER DRAINAGE FACILITIES, SITE
SALT RIVER PROJECT . GRADING, DRYWELLS, STORM DRAIN PIPES, UNDERGROUND STORAGE REGISTRATION NUMBER
DISTRICT CO. REPRESENTATIVE CONTACTED DATE SUBMITTED TANKS AND ASPHALT PAVEMENT.
SkRvwua f, szf;zsmmnvz CONTA p G. DRYWELLS MUST BE DRILLED A MINIMUM OF 10 FEET INTO PERMEABLE  J.  THIS SET OF PLANS HAS BEEN REVIEWED FOR COMPLIANCE WITH CITY
: eTED PATE SUBMITTED " POROUS STRATA. REQUIREMENTS PRIOR TO ISSUANCE OF CONSTRUCTION PERMITS AND COVER SHEET
ARIZONA PUBLIC VIRGINIA NISKALA . SHALL BE KEPT AT THE CONSTRUCTION SITE. SUCH REVIEW SHALL NOT '
SERVICE CO. REPRESENTATIVE CONTACTED DATE SUBMITIED | 1. THE CONTRACTOR SHALL CONSTRUCT ALL RETENTION BASINS TO THE PREVENT THE CITY FROM REQUIRING CORRECTIONS TO ERRORS ON THE CRADING & DRAINAGE PERMIT FEE GLENDALE ELEMENTARY SCHOOL DISTRICT NO. 40
OWEST CONFLICT LIAISON DEPT. . ELEVATIONS AND SLOPES SHOWN ON THE PLANS. PLANS, WHICH ARE FOUND TO BE IN VIOLATION OF ANY LAW OR BASE FEE 1
COMMUNIGATIONS €O REPRESENTATIVE CONTACTED DATE SUBMITIED || THE CONTRACTOR IS RESPONSIBLE FOR LOCATING AND CONFIRMING OROINANGE. ON=SITE PAVING 0 GLENDELE ,gﬁALLENgZIE?CAZggféA ;-CHOOI_
EL PASO NATURAL DENNIS SEGARS . " DEPTH OF ALL THE EXISTING UTILITY LINES WITHIN PROPOSED K. NO PERSON SHALL USE ANY MECHANICAL EQUIPMENT FOR CLEARING, CATCH BASIN/SCUPPER 0 Ol atore you bog oncaation™”®
GAS COMPANY " CO. REPRESENTATIVE CONTACTED DATE SUBMITTED RETENTION BASIN AREAS. IF THE BASIN CANNOT BE CONSTRUCTED PER GRUBBING, ROAD CONSTRUCTION, TRENCHING, EXCAVATING, DEMOLITION MANHOLE /DRYWELL 0 DRAWING STATUS SHEET OF
D. TARANGO ) PLAN AS A RESULT OF CONFLICT WITH UNDERGROUND UTILITIES, THE OR ENGAGE IN ANY EARTHMOVING ACTIVITY WITHOUT FIRST OBTAINING STORM DRAIN PIPE (12"+) 25 1ST CITY SUBMITTAL
KINDER MORGAN CO. REPRESENTATIVE CONTACTED DATE SUBMITTED CONTRACTOR SHOULD CONTACT THE CITY AND DESIGN ENGINEER AND QN%%L ﬁgggﬁf%g&g& FROM MARICOPA COUNTY DEPARTMENT OF Dl 811 or 1-600-STAKET (2e2-5348) ‘
REQUEST MODIFICATION OF THE BASIN DESIGN. . In Markcopa County: (605) 263-1100 —
SOUTHWEST GAS FRANCHISE DEPT. 420-586 : Q ekl L 1 6 C 1
CORPORATION CO. REPRESENTATIVE CONTACTED DATE SUBMITTED DATE: 8-10-16

151004GR1.0WG



HESS — ROUNTREE, INC.
16 g s o FORM COLLAR CONSULTING ENGINEERS & LAND SURVEYORS
= / WITH SONOTUBE: 9831 SOUTH 51ST STREET, SUITE C110
& %% 1 GRADE PER PLAN PHOENIX, ARIZONA 85044  (480)496-0244
: K| FEX. GRADE \\_‘5" 7 | : Y| | / 28
X / SAS [ EXISTING - OOy, EXPIRES 9-30-16 | DES DRN CKD J0B NO
S e e < 1 %~ BUILDING ' @ ca gl a4 qA@ DRO JCM DRO - 1510-04
‘ mﬁi‘a"'lg” = f e T - : - :
EXISTING RS =<F 1 8= g Wil
%?g’ﬁf&f 81 MAX & ?§|1=\.,=£=,-.-q= N CLASS ‘B’ ~—¥ A
. ST R R ok 13 n. 1] b & < P | il ’s
SLOPE =R 8:1 MAX CONC. COLLAR \_ 70" NYLOPLAST-ADS IN LINE DRAIN |
SLOPE WITH STANDARD 10" GRATE, WITH
LOCKING DEVICE. LEGEND
EX. CATCH oo
BASIN (PROTECT) . “1120.45 EXISTING BACK OF CURB ELEVATION
8" HDPE TS\_58" BEND AS NECESSARY G
SECTION A-A WYE *1119.04 EXISTING GUTTER ELEVATION
, p
NOT TO SCALE P
SZE PER PLAN 112050 EXISTING PAVEMENT ELEVATION
*{120.18 EXISTING CONCRETE ELEVATION
FLOW : L SW
 "7120.51 EXISTING SIDEWALK ELEVATION
TW
g 25 15 INSTALL 2 LAYERS OF MIRAFI 100X FABRIC BENEATH L125.39 TOP OF WALL ELEVATION
RATE. GENERAL CONTRACTOR TO REMOVE AFTER y
& s Cmon 15 COMPLETE ;i L 20.34 EXISTING PLANTER ELEVATION
3| ~EX. GRADE *1119.53 EXISTING FLOWLINE ELEVATION
%@ / AREA DRAIN NG
% =5 2’
o R | NOT 70 SOALE | | %zgkdz EXISTING GROUND ELEVATION
=] R TR S X
SXSTING. SEDpN\F~d ) = | 1119.95 EXISTING TOP OF BERM ELEVATION
: Sl =y = = = x
SIDEWALK & 131_%2)5( LTS L T T T T 8:1 MAX 1119.73 EXISTING TOE OF SLOPE ELEVATION
| | | -
SLOPE x120.70 EXISTING FINISH FLOOR ELEVATION
EX. CATCH DG
BASIN (PROTECT) | *1120.30 EXISTING DECOMPOSED GRANITE
SECTION B-B * EXSTING COLUMN
GREEN PLASTIC IRRIGATION BOX (10" DIA.) .
NOT TO SCALE | WITH BOLT LOCK COVER IN LANDSCAPED @ EXISTING AREA DRAIN
AREAS. USE TAN COLORED BOX IN
GRANITE AREAS. IN PAVED AREAS BOX @ EXISTING DRY WELL
AND COVER SHALL BE CAST IRON PER
SFDC NG FIRE DEPARTMENT CONNECTION
MAG S.D. 270 W/ CHAIN ATTACHMENT LFDC  EXISTING
FH EXISTING FIRE HYDRANT
; 6" BWME  EXISTING WATER METER BOX
/ \]ﬁ @WV  EXISTING WATER VALVE
E, ¢
- 17 CONCRETE SIDEWALK ®ICV  EXISTING CHECK VALVE
OFB  EXISTING ELECTRIC BOX
oRD  EXISTING ROOF DRAIN
6" RISER PIPES & FITTINGS ,i
PER PLAN é;A%""TgECOMPOSED ~ EXCEPT WHEN UNDERDRAIN v EXISTING SIGN
' PIPE IS 4 . THEN RISERS 0SSCO  EXISTING SANITARY SEWER CLEANOUT
SECTION C-C v MAY BE 4 |
~®®-BFP EXISTING BACKFLOW PREVENTER
NOT TO SCALE |
? 8 ~ —IRRG-— EXISTING WATER LINE PIPE & SIZE
\_ ~— E ~~ EXISTING GAS LINE
DRAIN PIPE, o o
O e 2 AN : COMM—~ EXISTING COMMUNICATION LINE
| swmmem=an [YISTING STORM DRAIN LINE
MATCH EXISTING STORM DRAIN CLEANOUT =\
GRADE AT BLDG NOT TO SCALE \_, EXISTING TREE
EXIST. WALL
7 EXIST. CANOPY
b POST
EX. BLDG
g | F.F.=1120.30
j; oo - _—T—T
EXIST./
SIDEWALK 2" DECOMPOSED
GRANITE
} RIM ELEVATION PER
SECTION D-D : 1 ASTOMERIC - 7;., g / PéngRETE SIDEWALK
NOT TO SCALE SEALENT (TYP.) = p oi 1 :
EXIST. - — N ! '/ |
FENCE SN 4 -
EXIST. / o RN
SIDEWALK ~ » | B -
EXIST. CONCRETE SIDEWALK . L
MATCH . SIDEWALK /A ; ADS FG 200 BLACK COATED STEEL
EXIST. / ¥ 4 . FRAME WITH FG200 LONGITUDINAL
= , = e EXPANSION JOINT N DUCTILE IRON GRATE (ADA)
D =T FG=+18.9 = i MAG 'B" CONCRETE - / )
=l T Tl = == FLOW LINE PER PLAN
ST NOTE:
SECTION E-E | CONCRETE ADJACENT TO GRATE SHALL BE APPROXIMATELY

1/8” HIGHER THAN THE PROPOSED RIM ELEVATION.

TRENCH DRAIN DETAIL

NOT TO SCALE

NOT TO SCALE

NOTES, LEGEND, AND DETAILS SHEET

GLENDALE EL EMENTARY SCHOOL DISTRICT NO. 40

DRAINAGE CORRECTIONS AT

Cal o least two full working days - GLENDALE CHALLENGER MIDDLE SCHOOL.
o you begin ex on.
n H | Z 0 N n 8“ DRAWING STATUS SHEET OF
TR 1ST CITY SUBMITTAL ,
Dial 8-1-1 or 1-800~STAKE~IT zg_sz—m)
in Maricopa County: (602) 2631100 6 < :_ 2
DATE: 8-10-16 2
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HESS — ROUNTREE, INC.

INSTALL NEW AREA DRAIN (SEE DETAIL SHEET C-2).

s CONSULTING ENGINEERS & LAND SURVEYORS
/ 9831 SOUTH 51ST STREET, SUITE C110
/ PHOENIX, ARIZONA 85044  (480)496—0244
i /‘
P - DRN. CKD. JOB NO.
: oo JCW|®DRO 1510-04
AD | SS. SEPARATOR ) &P / D A .
B 111051 55 SEPARATOR RS =4 & GRADING AND DRAINAGE CONSTRUCTION NOTES
SOOINV.I127SW=1114.98 ' et ™~ A o
D INVAATZ SW)=1114.96 N NE N REGRADE EXISTING LANDSCAPE AREA TO FINISH GRADE ELEVATIONS
| SD INV.(12"NE)=1114.71 o P . T . INDICATED
| SD INV.(4"SE)=1115.07 '
. - v T CAP ALL SPRINKLER IRRIGATION LATERALS AND HEADS, REMOVE TURF
| AND INSTALL 2" OF DECOMPOSED GRANITE (1/4” MINUS MADISON
i GOLD).
) I .
] a. P CONNECT TO EXISTING PVC STORM DRAIN PIPE WITH INSERTA—TEE OR
| s 5D Sgloy APPROVED EQUAL.
.- o5 5 gy W
‘ M.
u_{l

" | 1"/’1 C !
~ PLANTER

. y 0““” H d ,
o o - b A
. d L | . . —
.t . P » A R L . .
.. . ] . AT - P i . . - -
o /N d , C L
. P NSNS U | S ———— =FX. 12" SDR SD
. » F s = ==, st e i E R S - [ e
=T EX. 12" SOR SD: = == T — 5| |
o | . [ oy~ o . U | 14 ’ (i) ‘
RE— N\ b fRB e e i e oy, IR , ;
. . . * " . . . j . :1‘“‘\“‘1 * . . . . W . * L
* - » . v
3 . * A . s . " . "
3 :
! b

GRS T
WOOD

INSTALL 10" PVC DRAINAGE PIPE (ASTM D3034, SDR-35).

INSTALL 12" PVC DRAINAGE PIPE (ASTM D3034, SDR-35).

5
s .
s e L i S
: g : R
i3] N .

INSTALL TRENCH DRAIN (SEE DETAIL ON SHEET C-2).

PROTECT EXISTING TREE FROM DAMAGE. MODIFY GRADING SO THE
ROOTS DO NOT GET DAMAGED.

REMOVE EXISTING AREA DRAIN AND CONNECT TO EXISTING 12" PVC
PIPE. FIELD VERITY LOCATION AND ELEVATION

\\\\

® © EOEOGO @ ©®O

INSTALL NEW CONCRETE SIDEWALK (MAG STANDARD DETAIL 230)
MAXIMUM CONTROL JOINT SPACING SHALL BE 10’ ON CENTER. JOINTS
SHALL HAVE 1/2" RADIUS TO MATCH EXISTING SIDEWALKS

REMOVE EXISTING 12"—90° BEND OR 45" BEND AND INSTALL WYE AND
CLEANOUT (SEE DETAIL ON SHEET C-2).

CONNECT TO EXISTING 6" PVC PIPE WITH NEW 6" WYE.
INSTALL 6" PVC DRAINAGE PIPE (ASTM D3034, SDR-35).

CONNECT TO EXISTING PVC PIPE WITH NEW WYE AND CLEANOUT.

REPAIR OR REPLACE GRANITE IRRIGATION AND LANDSCAPING DISTURBED
BY THE NEW STORM DRAIN INSTALLATION AND GRADING.

SAWCUT AND REMOVE EXISTING CONCRETE SIDEWALK.

HYDROVAC ALL EXISTING STORM DRAIN LINES TO REMOVE DIRT AND
DEBRIS FROM ALL CATCH BASINS AND DRYWELLS.

di AD
| RIM=1119.21

WAL

3

" INSTALL 4" PVC DRAINAGE PIPE (ASTM D3034, SDR-35).
INV.(12”N)=1115.79

EXISTING PLANTER TO REMAIN. PROTECT FROM DAMAGE.

EY. 87 PYCS

® OBEE O GREE G

A
- - =
1% av c;"‘"}‘\q?ﬁ' q ADJUST EXISTING AREA DRAIN TO FINISH GRADE SHOWN.
o // h\ X \@l
o ! @;\‘*\Q POTHOLE AND FIELD VERIFY ELEVATION AND LOCATION OF EXISTING
N UTILITY LINES PRIOR TO CONSTRUCTION. PROTECT FROM DAMAGE.
ek 5
gg ﬁ,// CONVERT EXISTING SPRINKLER IRRIGATION VALVE THAT SERVED THE
© . &J - o AREA, TO A DROP IRRIGATION VALVE. PROVIDE WATER TO EXISTING
o d ¢ o TREES WITH POLY-TUBING AND 4 EMITTERS TO EACH TREE.
O »‘L!!E.L-_u__. %___m :{”3/
W ’ r\q/
&
3 | NOTE:
=7 c o $CO |
%%%P ¥ © ? SPRAY AREA WHERE LANDSCAPING IS BEING CONVERTED FROM TURF TO
< AN Ak DECOMPOSED GRANITE WITH TWO APPLICATIONS OF TURF KILLER PRIOR TO
e d{)';\qf?‘ PLACEMENT OF GRANITE.
& v L
po ql
1 , AO
g » | S m
Q. ‘. 1.0 AN
& .. ai’J o q:» Q&Q
“Q M — P ) /}f’%i ) < ﬁ\quu
ﬁ /f . 4 S +
| g RIM=19.90 A | @
f {(:,,» s ' % ;{1 &
R §_§' a | N
s % : A e — -
' }’?\ ; (\?5_’ q/(j
' it =T
Y , L.
c}@q" // 1 / N
Qm L ;
o = SS. SEPERATOR 02 4 10
COERE RIM=1120.45 N e —
N | S | s 135 20
v o N . » ’
Sl e ) AL SCALE: 1"=10
7 2D O
—COMM VAULT s Sy ; Ky
j A &m0
. L TR AD -
, W?WEX 12" SDR SD =] RIM=1118.25 GRAD'NG AND DRAINAGE PLAN :
e e TR s o e JAPPP-
(bo@’b Y4 | %&,«/ Il s COMM e —— OO T TR Foal SO S08 GLENDALE ELEMENTARY SCHOOL DISTRICT NO. 40
'\,\ &2 ”‘3 ﬂ v C b & g [ ; . W= PN
& V4 Ik _ N S Ny T o el DRAINAGE CORRECTIONS AT
A f’)?“‘ g ‘ ) ‘ RPN ] : - - ﬁ_ﬂm - " £ ) Y Call ot least two full working days GLENDALE CHALLENGER MIDDLE SCHOOL.
PRl 1 b L ok, —— —, "Tr@/& . . & A SN P e before you begin excavation.
T i B AN =0 b e B ey DRAWING STATUS SHEET | OF
&7 o o o ) <+ e oS B 1ST CITY SUBMITTAL
; fgq’ \ e Diol 8-1-1 or 1-800-STAKE~IT 28(;_82—53«;)
j&" 1? ) L;Jl In Maricopa County: (602) 2631100 3 6 C__ 3
RV A 1 DATE: 8-10-16
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}_'_. HESS — ROUNTREE, INC.

lR CONSULTING ENGINEERS & LAND SURVEYORS

9831 SOUTH 51ST STREET, SUITE C110
PHOENIX, ARIZONA 85044  (480)496-0244

DES. SR | PR vJCWI CKD~y e [10B No. 1510__0 4

~ | 7/
: i E} 157 SOR SO v/ AD |
= B . tA e T L RIM=1119.25
e ——GOMM —— T I 7/ , f‘f*z,,”‘;;:{;f 3W~ 1 1'2; GRADING AND DRAINAGE CONSTRUCTION NOTES:
forem - /?’ g T c 1NV Rl 5':
/7 . @ REGRADE EXISTING LANDSCAPE AREA TO FINISH GRADE ELEVATIONS
- 4 o INDICATED.
— AR
Ve N @ CAP ALL SPRINKLER IRRIGATION LATERALS AND HEADS, REMOVE TURF
/ AND INSTALL 2" OF DECOMPOSED GRANITE (1/4” MINUS MADISON
| [{‘/ o
S 2 GOLD).
| Q>
i =" @ CONNECT TO EXISTING PVC STORM DRAIN PIPE WITH INSERTA—TEE OR
K 5 APPROVED EQUAL.
1 N~
\\ﬁﬁ @ INSTALL NEW AREA DRAIN (SEE DETAIL SHEET C-2).
@ INSTALL 10" PVC DRAINAGE PIPE (ASTM D3034, SDR—35).
@ INSTALL 12" PVC DRAINAGE PIPE (ASTM D3034, SDR-35).
©
| 1°q =
S i @ INSTALL TRENCH DRAIN (SEE DETAIL ON SHEET C-2).
G | PROTECT EXISTING TREE FROM DAMAGE. MODIFY GRADING SO THE
| | ROOTS DO NOT GET DAMAGED.
|
@ REMOVE EXISTING AREA DRAIN AND CONNECT TO EXISTING 12" PVC
t PIPE. FIELD VERITY LOCATION AND ELEVATION
= INSTALL NEW CONCRETE SIDEWALK (MAG STANDARD DETAIL 230)
| MAXIMUM CONTROL JOINT SPACING SHALL BE 10' ON CENTER. JOINTS
| SHALL HAVE 1/2" RADIUS TO MATCH EXISTING SIDEWALKS
% @ REMOVE EXISTING 12"—90° BEND OR 45° BEND AND INSTALL WYE AND
CLEANOUT (SEE DETAIL ON SHEET C-2).
5 K3 @ CONNECT TO EXISTING 6” PVC PIPE WITH NEW 6" WYE.
G o
/;iz»:\* (13) INSTALL 6" PVC DRAINAGE PIPE (ASTM D3034, SDR-35).
g p ‘ | ¥ ¢ " _‘«%\A / .
| -\ NVAE Y - I CONNECT TO EXISTING PVC PIPE WITH NEW WYE AND CLEANOUT.
R !z \ = r" <
o N N v WA | %’i o @ REPAIR OR REPLACE GRANITE IRRIGATION AND LANDSCAPING DISTURBED
N 7 SR LN B 5 Z ~< RIM=19.60 o g : LR BY THE NEW STORM DRAIN INSTALLATION AND GRADING.
o — T - | oE: o | P B S | N ‘ ‘ — |
$///// Sl e é%ﬂ ): | TN s if P N SAWCUT AND REMOVE EXISTING CONCRETE SIDEWALK.
’ . . . S s N - I I - == %
20 A y | . L & AR 1 IS @ HYDROVAC ALL EXISTING STORM DRAIN LINES TO REMOVE DIRT AND
& 4 0 | | el T PR , h T | DEBRIS FROM ALL CATCH BASINS AND DRYWELLS.
| NG 1@ % ] e\ N A N © ~ i : SNy | | INSTALL 4" PVC DRAINAGE PIPE (ASTM D3034, SDR-35).
Fo40 Y oS © it - ‘ . AN . ,
) | /-‘:i"@@ : {] | , el EXISTING PLANTER TO REMAIN. PROTECT FROM DAMAGE.
| | ot
Dol o % E = 5 N ADJUST EXISTING AREA DRAIN TO FINISH GRADE SHOWN.
E
1T @’ 1 ¢ o Es @ POTHOLE AND FIELD VERIFY ELEVATION AND LOCATION OF EXISTING
ZAP = N - -~ UTILITY LINES PRIOR TO CONSTRUCTION. PROTECT FROM DAMAGE.
¢, . 7 . oo .
( : [ o S R o N @ CONVERT EXISTING SPRINKLER IRRIGATION VALVE THAT SERVED THE
’ % . N> I AREA, TO A DROP IRRIGATION VALVE. PROVIDE WATER TO EXISTING
I Ny N TREES WITH POLY—TUBING AND 4 EMITTERS TO EACH TREE.
N ! ' . 10089
% 9 Q“%E i/ . \TL.N_AM-__”A ?ET:
O Q) . . " 1120.958
PP ! z = S 4 PIER $W CR 1.33 4FT
-G~ O \":‘% ili! : -5 ) & 0"3 !
[ ein © E’ V% <V NOTE:
/ RN i I SPRAY AREA WHERE LANDSCAPING IS BEING CONVERTED FROM TURF TO
AD >\ S ;; - L% N DECOMPOSED GRANITE WITH TWO APPLICATIONS OF TURF KILLER PRIOR TO
RIM=1119.51 ",\v , " ,@‘3}"_‘ . | & qg“’ PLACEMENT OF GRANITE.
47 INV. S.W.=1115.61 L e A «f"“(ﬁg };gi 1 ; Ho Nz
4"INV. s.:z’rz‘is.m\ V. AN i i ol
187INV. S.E.=1115.72 /A \ | I E.z R
o . b p {3 .% % @(’i‘;”
Ay 1 N
y T prf ) - . ;f// . Gﬁ}i‘x
gt : E;; Wf >, . w ,\*\“ ‘M\w"‘f“‘
T —— S—=fX. 18" SDR SDENE E_=ZJ o o , . - . .
o
L JETED
'3 3 \ '
MRS B . |
_—;-&_w ] ~ . S =
\\\ - C - . . ™
m._j;%’é& — AN — V.(187NE)=1120.70- k:%. / ) A6 Q,g?‘ A
A CINV.(187SW)=1112.69 e o . h\%”.\\ /Q> K7
PR . . . - g 2o |
S . s . N q, 02 4 10
N s | TS Vo & A —
\ : %9 . ) . K}:” |’/ ‘\i\ 1 3 5
Ve W \ J /”’”""%{(/ . ’{\(‘g‘i& _a.l- 20
Q.. . b2/ ’
PN | 4 :)) R I | SCALE: 1 =10
el ) Qr . . ot L \\w"‘“ 1
~ g \‘_é_«_____ﬂ . j D P, ] g
. !
/! N - 1
o Cﬁ,\ w; ™ N
* fﬁ\ AP
AN & R N SH \ -5 )
%bg/ & ‘fé 9 }\ \\ ;l%* ; NP N Wi\ ' | GRADING AND DRAINAGE PLAN
{ C:—; y aravd e 3 - ! i c\“f{r N%; u:.j ;\!.*i\““i ‘ . M o
| > A DY s O N h‘“q, gi/’ S RS | | LE ) { | & }9”.53 | GLENDALE ELEMENTARY SCHOOL DISTRICT NO. 40
b NS, N ~ i ; | 7 i A ! N
DRAINAGE CORRECTIONS AT
Cal gt least two full working days GLENDALE CHALLENGER MIDDILE SCHOOL.
you begin e n.
DRAWING STATUS SHEET | OF |
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11— ) HESS — ROUNTREE, INC.

I R CONSULTING ENGINEERS & LAND SURVEYORS

9831 SOUTH 51ST STREET, SUITE C110
PHOENIX, ARIZONA 85044  (480)496-0244

DR SD:

DES. 3¢ | RN JCM CKOSEO |18 Y- 1510-04

GRADING AND DRAINAGE CONSTRUCTION NOTES:

REGRADE EXISTING LANDSCAPE AREA TO FINISH GRADE ELEVATIONS
INDICATED.

CAP ALL SPRINKLER IRRIGATION LATERALS AND HEADS, REMOVE TURF
AND INSTALL 2" OF DECOMPOSED GRANITE (1/4” MINUS MADISON
GOLD).

CONNECT TO EXISTING PVC STORM DRAIN PIPE WITH INSERTA-TEE OR
APPROVED EQUAL.

INSTALL NEW AREA DRAIN (SEE DETAIL SHEET C-2).

INSTALL 10" PVC DRAINAGE PIPE (ASTM D3034, SDR-35).

INSTALL 12" PVC DRAINAGE PIPE (ASTM D3034, SDR-35).

INSTALL TRENCH DRAIN (SEE DETAIL ON SHEET C-2).

PROTECT EXISTING TREE FROM DAMAGE. MODIFY GRADING SO THE
ROOTS DO NOT GET DAMAGED.

O £x. 6" SOR so == =SS A 15

REMOVE EXISTING AREA DRAIN AND CONNECT TO EXISTING 12" PVC
PIPE. FIELD VERITY LOCATION AND ELEVATION

G ©® LG © ©O

INSTALL NEW CONCRETE SIDEWALK (MAG STANDARD DETAIL 230)
MAXIMUM CONTROL JOINT SPACING SHALL BE 10' ON CENTER. JOINTS
SHALL HAVE 1/2" RADIUS TO MATCH EXISTING SIDEWALKS

REMOVE EXISTING 12°~90° BEND OR 45° BEND AND INSTALL WYE AND
CLEANOUT (SEE DETAIL ON SHEET C-2).

CONNECT TO EXISTING 6" PVC PIPE WITH NEW 6" WYE.
INSTALL 6" PVC DRAINAGE PIPE (ASTM D3034, SDR-35).

CONNECT TO EXISTING PVC PIPE WITH NEW WYE AND CLEANOUT.

REPAIR OR REPLACE GRANITE IRRIGATION AND LANDSCAPING DISTURBED
BY THE NEW STORM DRAIN INSTALLATION AND GRADING.

SAWCUT AND REMOVE EXISTING CONCRETE SIDEWALK.

HYDROVAC ALL EXISTING STORM DRAIN LINES TO REMOVE DIRT AND
DEBRIS FROM ALL CATCH BASINS AND DRYWELLS.

INSTALL 4" PVC DRAINAGE PIPE (ASTM D3034, SDR-35).
EXISTING PLANTER TO REMAIN. PROTECT FROM DAMAGE.

RiN=18.5- :
V=190 ¢

O

ADJUST EXISTING AREA DRAIN TO FINISH GRADE SHOWN.

POTHOLE AND FIELD VERIFY ELEVATION AND LOCATION OF EXISTING
UTILITY LINES PRIOR TO CONSTRUCTION. PROTECT FROM DAMAGE.

EEX. 18" SDR SD—=

N .
<7
i L 3

CONVERT EXISTING SPRINKLER IRRIGATION VALVE THAT SERVED THE
AREA, TO A DROP IRRIGATION VALVE. PROVIDE WATER TO EXISTING
TREES WITH POLY—TUBING AND 4 EMITTERS TO EACH TREE.
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NOTE:

SPRAY AREA WHERE LANDSCAPING IS BEING CONVERTED FROM TURF TO
DECOMPOSED GRANITE WITH TWO APPLICATIONS OF TURF KILLER PRIOR TO
PLACEMENT OF GRANITE.
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SCALE: 1"=10’
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HESS — ROUNTREE, INC.

CONSULTING ENGINEERS & LAND SURVEYORS

9831 SOUTH 51ST STREET, SUITE C110
PHOENIX, ARIZONA 85044  (480)496-0244

DRN. 'JCM CKOSERO |18 Yo 15710-04

GRADING AND DRAINAGE CONSTRUCTION NOTES:

REGRADE EXISTING LANDSCAPE AREA TO FINISH GRADE ELEVATIONS
INDICATED.

CAP ALL SPRINKLER IRRIGATION LATERALS AND HEADS, REMOVE TURF
AND INSTALL 2" OF DECOMPOSED GRANITE (1/4” MINUS MADISON
GOLD).

MATCH

CONNECT TO EXISTING PVC STORM DRAIN PIPE WITH INSERTA-TEE OR
APPROVED EQUAL.

INSTALL NEW AREA DRAIN (SEE DETAIL SHEET C-2).

INSTALL 10" PVC DRAINAGE PIPE (ASTM D3034, SDR-35).
INSTALL 12" PVC DRAINAGE PIPE (ASTM D3034, SDR-35).
INSTALL TRENCH DRAIN (SEE DETAIL ON SHEET C-2).

PROTECT EXISTING TREE FROM DAMAGE. MODIFY GRADING SO THE
ROOTS DO NOT GET DAMAGED.

REMOVE EXISTING AREA DRAIN AND CONNECT TO EXISTING 12" PVC
PIPE. FIELD VERITY LOCATION AND ELEVATION

INSTALL NEW CONCRETE SIDEWALK (MAG STANDARD DETAIL 230)
MAXIMUM CONTROL JOINT SPACING SHALL BE 10’ ON CENTER. JOINTS
SHALL HAVE 1/2" RADIUS TO MATCH EXISTING SIDEWALKS

® ©® EOOOVG © ©®O

REMOVE EXISTING 12"—-90° BEND OR 45° BEND AND INSTALL WYE AND
CLEANOUT (SEE DETAIL ON SHEET C-2).

CONNECT TO EXISTING 6" PVC PIPE WITH NEW 6" WYE.

/ il ‘if W QL @ INSTALL 6" PVC DRAINAGE PIPE (ASTM D3034, SDR-35).
d ) z\“f «,\/ A\\
Q‘,\ 2 N CONNECT TO EXISTING PVC PIPE WITH NEW WYE AND CLEANOUT.
b : A 1.7 S ——— s “"E‘éy \J
N » . W — p— W - —— W REPAIR OR REPLACE GRANITE IRRIGATION AND LANDSCAPING DISTURBED
2 EX. 8" ACP W
e A : ‘ i A BY THE NEW STORM DRAIN INSTALLATION AND GRADING.
— ‘:\) .
% b C,\\ “ SAWCUT AND REMOVE EXISTING CONCRETE SIDEWALK.
Q L ?\QE::Y ,/1/
Q,q/;\ Eii! D }S;ff’ @ HYDROVAC ALL EXISTING STORM DRAIN LINES TO REMOVE DIRT AND
Co /e , " :@% i I . DEBRIS FROM ALL CATCH BASINS AND DRYWELLS.
QJ% ‘Jﬁw ms:};l’ C‘ApJ h \% ;m ) N
}\,\%' / Jf:\:\\ hi‘i\ 1 f}% > INSTALL 4" PVC DRAINAGE PIPE (ASTM D3034, SDR-35).
/ — —— —tC o
%@ v / -{_@ A ) 77N EXISTING PLANTER TO REMAIN. PROTECT FROM DAMAGE.
Rl & { - THEE
O / 1 1“‘@%“’” M’} o ADJUST EXISTING AREA DRAIN TO FINISH GRADE SHOWN.
N o 3
‘ , oy BB %
QQP?{\ ¥ %’9‘% o0 ;Z)J}.‘ < %,?" “ » @ POTHOLE AND FIELD VERIFY ELEVATION AND LOCATION OF EXISTING
o N o A @Q \%{b UTILITY LINES PRIOR TO CONSTRUCTION. PROTECT FROM DAMAGE.
N G - A0 AN
& g\fb” 1 // @ CONVERT EXISTING SPRINKLER IRRIGATION VALVE THAT SERVED THE
F\\’\“ = PN / AREA, TO A DROP IRRIGATION VALVE. PROVIDE WATER TO EXISTING
W SN o / / TREES WITH POLY-TUBING AND 4 EMITTERS TO EACH TREE.
A ! e ,;?’.-‘m o
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PROJECT DESCRIPTION | STORM WATER MANAGEMENT PLAN

A. PROPOSED CONSTRUCTION ACTIVITY:
THIS PROJECT CONSISTS OF CONSTRUCTING NEW SIDEWALK, REMOVING FOR THE
AND REPLACING EXISTING SIDEWALK. CONSTRUCTION OF NEW RETENTION

SO DISTURBING ACTIVITIES WL INGLUDE CLEARING, GRADING. DRAINAGE CORRECTIONS

TRENCHING AND BACKFILLING FOR UTILITIES, CONCRETE INSTALLATION

HESS — ROUNTREE, INC.

CONSULTING ENGINEERS & LAND SURVEYORS

9831 SOUTH 51ST STREET, SUITE Ci10
PHOENIX, ARIZONA 85044  (480)496-0244

AND LANDSCAPING.

EXPIRES '9—;50-15 DES. .y | RN chl CKDy~ e |70B NO. 1510-04

AT
. UENCE OF :
y E R RN e R 1 o 42 oo CHALLENGER MIDDLE SCHOOL GENERAL NOTES FOR STORM WATER

2) ROUGH GRADING

ig L.';'ﬁ;f“(-;gzg': GOF UTILITIES SITE ADDRESS: 6905 W. MARYLAND AVENUE | ~ POLLUTION PREVENTION:
5) CONCRETE AND IMPROVEMENTS GLENDALE, ARIZONA 85303 A A COPY OF THE CONTRACTOR'S NOI AND TWO (2) COPIES OF THE
6) LANDSCAPING IMPROVEMENTS , REVIEWED AND SIGNED SWPPP MUST BE RECEIVED BY THE CITY'S
| FOR DEVELOPMENT SERVICES CENTER PRIOR TO ANY PERMIT BEING ISSUED.
C. AREA OF SOIL DISTURBANCE: ‘ ( NEH) A COPY OF THE APPROVED GRADING AND DRAINAGE PLAN, TOGETHER
SOIL: SILTY SAND GLEND =] MENT. CHOOL. DISTRIC (@) OW WITH A COPY OF THE NOTICE OF INTENT (NOI) AND THE STORM WATER
ERODABILITY: MODERATE | LENDAL ELEME, ARY S L IS ICT NO. _40 POLLUTION PREVENTION PLAN (SWPPP), SHALL BE MAINTAINED ON ,IEE
IT IS ESTIMATED THAT THE TOTAL AREA OF SOIL DISTURBANCE IS SITE AND AVAILABLE FOR REVIEW. THOSE ELEMENTS OF THE GRADI
. APPROXIMATELY 2.42 ACRES. /7301 N. 58TH AVENUE OWNER/DEVELOPER: AND DRAINAGE PLAN PERTINENT TO OR REFERENCED ON THE SWPPP
GLENDALE. ARIZONA 85303 SHALL BE CONSIDERED A PART OF THE SWPPP. ALL STORM WATER
D. RUN—OFF COEFFICIENTS: | s GLENDALE ELEMENTARY SCHOOL DISTRICT NO. 40 ‘ POLLUTION PREVENTION PLANS SHALL FOLLOW THE DRAINAGE DESIGN
FT]SELgagMATED RUN—OFF COEFFICIENTS FOR THE PROJECT ARE AS PHONE: (623) 842-8100 ézcggl DNAEETHARslg&AAvgt;ggs MANUAL FOR MARICOPA COUNTY, ARIZONA, VOLUME Iil, EROSION
: . - ] , CONTROL.
1) PRE—DEVELOPMENT RUN~OFF COEFFICIENT = 0.80 CONTACT: GREG GILLIAM PHONE: (623) 842-8100 ~
2) POST—DEVELOPMENT RUN-OFF COEFFICIENT = 0.81 CONTACT: GREG GILLIAM B. THE CITY'S REVIEW OF ALL AZPDES SUBMITTALS INCLUDING NOI, NOT &
SWPPP IS INTENDED AS REVIEW ONLY, AND DOES NOT CONSTITUTE
E. QUALITY OF SITE STORM WATER DISCHARGE: Wy Wy ENGINEER: APPROVAL OF THE METHODS OR PLANS FOR MANAGING THE STORM
PRIMARY POLLUTANT: SITE SOIL z 222222 ' WATER AND PROTECTING THE WATERS OF THE UNITED STATES. THE
IT IS NOT ANTICIPATED THAT ANY HAZARDOUS MATERIALS WILL HESS—ROUNTREE, INC. CONTRACTOR IS SOLELY RESPONSIBLE FOR ENSURING THAT ALL
TYPICALLY BE CONTAINED WITHIN STORM WATER DISCHARGE. THE THIS PINNACLE PEAK RD. gﬁ%}_:NSlk SL??TZ(?IE%EEE&S)ELTE c110 REQUIREMENTS OF THE CLEAN WATER ACT ARE ADHERED TO.
EXCEPTION TO THIS WOULD BE ANY FUELS OR LUBRICANTS LEAKED “SHE IND AVENUE DEER VALLEY ’ RD. IX, _ | ,
FROM VEHICLES OR EQUIPMENT AND ANY FERTILIZERS OR HERBICIDES : e r PHONE: (480) 496-0244 , C. THE CITY'S ENGINEERING DIVISION SHALL BE NOTIFIED 48 HOURS
USED DURING THE LANDSCAPE IMPROVEMENTS. BEARDSLEY T RD. FAX: (480) 496-0094 BEFORE ANY ON-SITE AND/OR OFF—SITE CONSTRUCTION BEGINS.
ACREAGE UNION HILLS DR. CONTACT: PERCY MYRON JR., P.E. PHONE: 623—390—3630.
F. RECEIVING BODY OF WATER: —_———— | w cITRUS WAY BELL RD
THE ULTIMATE RECEIVING BODY OF WATER, WHICH WOULD RECEIVE ANY  GROSS SITE AREA =19.79 ACRES ' SHEET INDEX: D. THE OPERATOR SHALL OBTAIN A DUST CONTROL PERMIT FROM
STORM WATER IN EXCESS OF THAT CONTAINED WITHIN THE PROPOSED NET SITE AREA =19.43 ACRES GREENWAY RD. MARICOPA COUNTY DEPARTMENT OF ENVIRONMENTAL SERVICES AND
AND EXISTING RETENTION BASINS, IS SALT RIVER. CONSTRUCTION AREA =2.42 ACRES THUNDERBIRD RD. c-7 COVER SHEET PERFORM MEASURES TO PREVENT EXCESS DUST.
TV i RD. c-8 STORM WATER MANAGEMENT PLAN |
G. GRADING AND DRAINAGE PLAN: CACTUS E. THE OPERATOR SHALL PERFORM, AT A MINIMUM, A VISUAL INSPECTION
THE GRADING AND DRAINAGE PLAN AS PREPARED BY HESS—ROUNTREE, REORIA AVE. OF THE CONSTRUCTION SITE ONCE EVERY MONTH AND WITHIN 24
g"T%thggEgTMfngsgN?HgLLkNBEAﬁgNEEEgﬁaLAGPR%B“'TN gFALBE OLIVE AVE. , HOURS OF RAINFALL GREATER THAN OR EQUAL TO ONE—HALF INCH.
' THE OPERATOR SHALL PREPARE A REPORT DOCUMENTING HIS/HER
IMPROVEMENTS SHALL BE IN ACCORDANCE WITH THAT PLAN NORTHERN B oy AVE. FINDINGS ON THE CONDITIONS OF THE SWPPP CONTROLS AND NOTE
GLENDALE ) AVE. PLANS ACCEPTANCE ANY EROSION PROBLEMS.
H. NO WATER BODIES ARE ON SITE. W~ BETHANY HOME  ROAD BETHANY HOME — RD. THE CITY OF GLENDALE ACCEPTS THESE PLANS FOR
STORMWATER MANAGEMENT CONTROL CAMELBACK RD F. THE OPERATOR’S REPORT IS TO BE SUBMITTED TO THE CITY'S
- CONSTRUCTION, AS BEING IN GENERAL COMPLIANCE WITH PLAN
A, THE CONTRACTOR, TOGETHER WITH THE OWNER AS COPERMITTEES | PREPARATION REQUIREMENTS OF THE CITY. RESPONSIBILITY FOR NECESSARY 10, ENSURE me% 'Eﬁiﬁﬁl?éé ?SNg%ISm:JIgE?NAEDDIHON
' . . \ ° NECESSARY TO ENSURE 3 ,
EROSION AND SEDIMENT CONTROLS SHALL SUBMIT A NOTICE OF INTENT AT LEAST TWO (2) DAYS PRIOR SRS 2 Al e PEaDEa O RATT OF anE PLANS AND ALL TEMPORARY SILTATION CONTROLS SHALL BE MAINTAINED IN A
A.  IMMEDIATELY FOLLOWING CLEARING AND GRUBBING, AND AS PART OF TO THE COMMENCEMENT OF CONSTRUCTION ACTIVITIES TO THE EPA. EEELREEELS ENGINEERING FIRM OF RECORD. SATISFACTORY CONDITION UNTIL SUCH TIME THAT CLEARING AND/OR
- ~ ~— [
%EG',Q’LBQLAT\,ODU,QER&RE@%QGéEQ'gLS Rggﬁg%%’%%‘f“}ﬁEsgﬁLs','NgEAﬁgT B. THE CONTRACTOR SHALL OBTAIN A DUST CONTROL PERMIT FROM THE 0023 R b2 OPERATIONAL, AND THE POTENTIAL FOR EROSION HAS PASSED.
DERMS SHALL CONSTITUTE JHE REQUIRED SEDIMENT BASINS. CRADES AT AN ADEQUATE FREQUENCY TO MINIMIZE AIRBORNE PARTICLES, VICINITY MAP G. THE OPERATOR SHALL AMEND THIS PLAN AS NECESSARY DURING THE
SHALL BE CUT (OR BERMING OR STRAW BALES SHALL BE PROVIDED) ‘ LAND DEVELOPMENT ENGINEER DATE '
70 ASSURE THAT RUNGFF IS CONVEYED 70 THE BASINS NOT TO SCALE COURSE OF CONSTRUCTION TO RESOLVE ANY PROBLEM AREAS, WHICH
' C. THE CONTRACTOR SHALL MAINTAIN A COPY OF THE STORMWATER BECOME EVIDENT DURING THE CONSTRUCTION AND/OR DURING
POLLUTION PREVENTION PLAN AND ALL RECORDS AT THE RAINFALLS. ALL CHANGES TO THE SWPPP MUST CONFORM TO THE
B. A STABILIZED CONSTRUCTION ENTRANCE CONSISTING OF A MINIMUM OF
"~ 6" OF 1”°=3" COARSE AGGREGATE SHALL BE INSTALLED AS SHOWN. CONSTRUCTION SITE. TRANSPORTATION ENGINEER DATE DR A ACE coESIoll MANUAL FOR MARICOPA COUNTY—VOLUME il
ALL CONSTRUCTION TRAFFIC SHALL ENTER THROUGH THIS ENTRANCE.
THE STABILIZED CONSTRUGTION ENTRANGE anAoyGiL THIS ENTRA D. THE CONTRACTOR SHALL INSPECT THE CONSTRUCTIBN SITE AT LEAST |
REPLACED WHEN IT BECOMES SATURATED OR MATTED WITH SITE SOILS. ONCE EVERY SEVEN (7) DAYS AND WITHIN TWENTY-FOUR (24) HOURS H. THE PERMIT TEE SHALL FILE A NOTICE OF TERMINATION (NOT) AFTER
THE PAVED STREET ADJACENT TO THE SITE ENTRAMCE SHALL BE gFRéP%QTN%AgéuaEN%zG OTI?_' Ea;lgRF%NDmgscgumﬁgrggh’gméhSP%E_PﬁE RECORD DRAWING COMPLETION OF CONSTRUCTION AND PLACEMENT OF FINAL }‘_.HAEDCS‘;%I-';E
SWERT ON A REGULAR BASIS TO REMOVE ANY EXCESS MUD OR DIRT CONTROLS AND ANY STABILIZED AREAS. THE CONTRACTOR SHALL e T N T G o2 T whsp - pemITED TO
TRACKED FROM THE SITE. O L D RMWATER Do REAS e CONTRACTOR :a gggg\g gma é“c?ohﬁ%ﬁ‘?é’”féc%fk’ﬁéﬂ?r”%r‘ﬁ%ﬁ”%4 EAND ENGINEERING DIVISION TO CLOSE THE SWPPP PERMIT.
Ao TS W COUTIIN M TEIILL,  RE e eT o esn Sisiho [0 SHMON N WATIAS ALY | | P T Su S L S, aunne Do
TEMPgRARILY AL ZATON ME oD D SEEREVENT ERosiot. AN INFORMATION OBTAINED UNDER BY DIRECT SUPERVISION AND THREE YEARS FROM THE DATE OF FILING THE NOT.
ACCEPTABLE STABILIZATION METHOD IS HYDROSEEDING. AREAS WHICH E. PERMANENT LANDSCAPING AND PLACEMENT OF FINAL COVER
WILL BE REDISTURBED WITHIN 21 DAYS DO NOT HAVE TO BE .~ MATERIALS SHALL OCCUR AS SOON AS PRACTICAL AFTER COMPLETION 1S SORRECT AND COMPLETE TO THE BEST OF MY KNOWLEDGE
STABILIZED. OF GRADING AND BELIEF.  TAINTENANCE. REPLACEMENT. AND UPCRADING OF THESE FAGLITIES IS
D. THE RETENTION BASINS WHICH ARE SIZED TO CONTAIN THE 100—YR u THE RESPONSIBILITY OF THE PERMIT TEE/CONTRACTOR UNTIL ALL
STORM EVENT SHALL ALSO ACT AS THE REQUIRED SEDIMENT BASINS F. ggE CQS&RA?JSRMSG%TEEERPX"%TTE“RE c%mﬁhgn%'ﬁ ﬂtf A NOTICE < NAME DATE CONSTRUCTION IS APPROVE AND THE NOT IS SUBMITTED TO THE CITY'S
FOR THE PROJECT AND SHALL BE INSPECTED ON A MONTHLY BASIS couTsETRucnow AND LANDSGAPING. ACTIVITIES u ENGINEERING DIVISION.
ggDMAFTER EVERE BY FLOOD WATER ESCAPES ThesE BASNS. ‘as 'O ‘ < REGISTRATION NO EXP.DATE K. THE FACILITES SHOWN ON THIS PLAN MUST BE CONSTRUCTED IN
DIMENT CARRIED BY FLOOD WATER ESCAPES THESE BASINS. AS X . - :
SUCH SEDIMENT SHALL BE REMOVED FROM THE BASINS AS NECESSARY ©  THE TERMS & CONDITION OF THIS PERMIT WILL BE MET. CONJUNCTION WITH ALL CLEARING AND GRADING ACTIVITIES IN SUCH A
;l_':gNl\g._‘i_\g\lTA_ll_l% 1300% OF THE REQUIRED CAPACITY OF THE BASIN DURING MANNER AS T-?Y, INSURE THAT SEDIMENT-LADEN WATER DOES NOT
UCTION. ENTER THE CITY'S DRAINAGE SYSTEM OR VIOLATE APPLICABLE WATER
| E STANDARDS. THE FACILITIES MUST BE INSTALLED AND IN OPERATION
NOTE: PRIOR TO ANY GRADING OR LAND CLEARING
ATH & 1. ACTUAL LAYOUT DETERMINED IN FIELD. REVD BY:
FLAGGING , =z ENGINEERING DEPARTMENT
. 10
ALL BUBBLER BOXES, AREA DRAINS, CATCH BASINS, TRENCH S ] = %[ LEGEND:
DRAINS, ETC. SHALL HAVE TWO LAYERS OF MIRAFI 100X FABRIC BERM— () o REVIEWED BY:
INSTALLED BENEATH THE GRATE. FABRIC SHALL NOT BE REMOVED ™\ Y Y m  CATCH BASIN
UNTIL PAVING AND LANDSCAPING ARE COMPLETE. L @  AREA DRAIN OR IN LINE DRAIN
0 0 LAND DEVELOPMENT ENGINEER DATE |
D>— — {I} CONCRETE WASHOUT
THESE PLANS HAVE BEEN SUBMITTED TO THE FOLLOWING UTILITY COMPANIES AND |'_J:| []
THE WORK CONTAINED IN THESE PLANS HAS BEEN APPROVED BY THESE COMPANIES
DRYWELL CERTIFICATION
WITHIN THEIR AREA OF INTEREST. THE SIZE AND LOCATIONS, AS SHOWN OF THE GAS, ofZ 0 0 memmm— STORM DRAIN PIPE
TELEPHONE AND POWER LINES, AND CONNECTIONS AGREE WITH THE INFORMATION = —
CONTAINED IN THE UTILITY COMPANY'S RECORDS. WHERE THE WORK TO BE DONE A A | CERTIFY THAT ALL DRYWELLS HAVE BEEN REGISTERED WITH DRAINAGE DIRECTION
AND CONFORM TO ALL REQUIREMENTS OF THE ARIZONA
CONFLICTS WITH ANY OF THESE UTILITES, THE CONFLICTS WILL BE RESOLVED AS >_ 1T _< = DEPARTMENT OF ENVIRONMENTAL QUALITY (ADEQ)
SPECIFIED IN THE SPECIAL PROVISIONS AND/OR AS OTHERWISE NOTED ON THESE .
PLANS. CONFLICTS ARISING DURING THE COURSE OF CONSTRUCTION FROM UNFORSEEN 0 / 0
CIRCUMSTANCES SHALL BE REPORTED TO THE INTERESTED UTILITY COMPANY AND BE NAME DATE
RESOLVED BY THEM AND THE DESIGN ENGINEER. /k / A
cozufjligil%ivs CO. REPRESENTATIVE CONTACTED DATE s&amm‘o ‘ E!:Io < < < : l COMPANY
' 10 MIL M.
cox comunicarons  TRAFFIC MANAGEMENT CENTER - DV 64 ; PLASTIC SHEET INDEX MAP
CO. REPRESENTATIVE CONTACTED DATE SUBMITTED LINING NOT TO SCALE
SYLVIA ALVARADO ]
SALT RIVER PROJECT -
DISTRICT CO. REPRESENTATIVE CONTACTED DATE SUBMITTED CONCHE7E WASH OUT (B MP 99)
SRVWUA SUZANA ORTEGA ) NOT TO SCALE
CO. REPRESENTATIVE CONTACTED DATE SUBMITTED
ARIZONA PUBLIC SERVICE—ELECTRICAL PLANS PLANS PERMIT COVER SHEET
ARIZONA PUBLIC VIRGINIA NISKALA ] SOUTHWEST GAS CORPORATION — GAS SUBMITTED TO | REMEWED BY | RECEIVED , ,
SERVICE CO. REPRESENTATIVE CONTACTED DATE SUBMITTED SALT RIVER PROJECT — IRRIGATION SALT (NAME) (NAME) DATE GLENDALE ELEMENTARY SCHOOL DISTRICT NO. 40
QUEST COMMUNICATIONS ~CONFLICT LIAISON DEPARTMENT RIVER PROJECT — ELECTRICAL QWEST
CO. REPRESENTATIVE CONTACTED DATE SUBMITTED S?A%“éﬁ’é}ggﬂfgso Esgﬁ?rhﬁ G“;ER(SFT';E@HEN DRAINAGE CORRECTIONS AT
EL PASO NATURAL DENNIS SEGARS ; INVOLVED ARE: MARICOPA COUNTY R TR e e R R GLENDALE CHALLENGER MIDDLE SCHOOL
GAS COMPANY CO. REPRESENTATIVE CONTACTED DATE SUBMITTED HIGHWAY DEPT., A.D.O.T., CITY OF PHOENIX, DRAWING STATUS SHEET OF
D. TARANGO CITY OF PEORIA, SANTA FE RAILROAD, EL o , 1ST CITY SUBMITTAL
KINDER MORGAN 7 REPR;_SBWA = PASO NATURAL GAS, & MARICOPA COUNTY
. TIVE CONTACTED DATE SUBMITTED Diol 811 or 1-800-STAKE-T (782-5346)
FLOOD CONTROL DISTRICT. In Maricopa County: (602) 263~1100 —
SOUTHWEST<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>