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STRUCTURAL AND CIVIL 
ENGINEERING CONSULTANTS 

November 15, 2022 

Outfront Media 
1731 Workman Street 
Los Angeles, CA 90031 

Attn: Mr. Dave Ryan 

LEEDCO ENGINEERS, INC. 
3380 Flair Drive, Suite 225, El Monte, CA 91731, USA 
Phone: (626) 448-7870 Fax: (626) 448-3955 
E-mail: leedco@aol.com 

Subject: Geotechnical Investigation Report for New Tri-Face L.E.D. Boards 
Located at Intersection of Firestone Blvd. & Artesia Blvd., 
City of Buena Park, County of Orange, CA 90621 
APNs # 066-020-36 
Leedco File No.: 8309G 

Dear Mr. Ryan: 

We are pleased to submit herewith the results of our geotechnical investigation for the subject 
project. 

The purpose of this investigation was to determine subsurface soil conditions and provide 

geotechnical recommendations with respect to design and construction feasibility of the 

proposed development. Implementation of the recommendations made in this report is intended 

to reduce certain risks associated with the construction project. The scope of this investigation 

does not include any work related to finding any environmental problems and identify hazardous 

waste materials. 

This investigation consists of excavating one (1) exploratory boring holes, obtaining 

representative soil samples, laboratory testing, engineering evaluations, and the preparation of 

this report. The exploratory boring locations are shown on the attached site plan in the Appendix 

A (Figure 2). The boring logs and the results of our laboratory tests are also shown in the 

Appendix A of this report. 



PROPOSED DEVELOPMENT 

It is our understanding that you are planning to build a a new tri-face L.E.D. boards on the 

subject parking lot. 

The subject new tri-face L.E.D. boards will be built on or near the boring location. The new 

tri-face L.E.D. boards will be constructed with concrete, steel, and light steel frames. Proposed 

structure is expected to be supported by a shallow concrete foundation and will have lateral loads 

from winds and seismicity. 

It is understood that the site will require minimum grading for the development, and no 

permanent cut or fill slopes greater than 10 horizontal to 1 vertical are planned for the project. 

Recommendations for site preparation and for designs and constructions of the foundation of the 

proposed -development are provided with this report. 

LOCATION AND SITE DESCRIPTION 

The proposed site lies within a commercial vacant lot located at intersection of Firestone Blvd. , 

and Artesia Blvd. in the City of Buena Park, CA 90621. The representative coordinates of the 

site are approximately 33°52'25.2294"N and l 18°0'30.7218" W. The property exhibits a 

relatively level topography with no pronounced highs and lows. 

The property investigated is bounded by Cate Driveto the north, Village Drive to the south, and 

Knott Avenue to the West, and Cambridge Avenue to the East (T.G. pg. 737, G6). 

Geographically this site is situated North of the Santa Ana Freeway 5. The proposed tri-face 

L.E.D. boards will be located on east side of Firestone Boulevard. 
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Material shall be placed in 1 foot lifts. 

• The material is placed at a minimum dry unit weight required by foundation design 

specifications, that is 90% relative compaction based on ASTM 01556 & DI 557. 

• The backfill surface is graded such that water is directed away from the foundation to 

prevent moisture infiltration. 

• Density is checked in the field periodically to ensure adequate compaction. 

Groundwater Buoyancy Effects 

Groundwater is neither present nor expected in the construction zone. As a result, it is not 

necessary to consider any buoyancy effects iri the foundation design. 

Cement Type 

A number of samples were submitted for soluble sulfates testing. As a result, we believe that 

Type I or II structural cement is suitable for construction of the foundation for this project. 

The in-situ soils were tested for chloride contents. As the results (Plate E) indicates, the contents 

is so insignificant to cause any deleterious effects on underground steel and rebars. 

LEEDCO ENGINEERS, INC. re,.,,, 
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PLAN REVIEW 

In order to prevent misinterpretation of this report by other consultants it is recommended that 

the Soils Engineer be provided the opportunity to review the final grading and foundation plans. 

The Soils Engineer will also determine whether any changes in concept may have had any affect 

on the validity of the Soils Engineer's  recommendations, and whether those recommendations 

have, in fact, been implemented in the design and specifications. 

If the Soils Engineer is not accorded the privilege of making this recommended review, he/she 

can assume no responsibility for misinterpretation or misapplication of his recommendations or 

for their validity in the event changes have been made in the original design concept without this 

pnor review. 

GEOTECHNICAL INSPECTION 

All rough grading of the property must be performed under engineering supervision of the 

geotechnical consultants. Rough grading includes, but is not limited to, site preparation, 

cleaning, over-excavation, and fill placement. 

The geotechnical consultant should inspect all foundation excavations. Inspections should be 

made prior to installation of concrete forms and reinforcing steel to verify or modify, if 

necessary, conclusions, and recommendations in this report. 

Inspections of the finish grading, utility or other trench backfill, retaining wall backfill, or other 

earthwork completed for the subject project should also be performed by the geotechnical 

consultant. 

LEEDCO ENGINEERS, INC. rD.i 
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If any of theses inspections to verify site geoteclmical conditions are not perfonned by the 

geoteclmical consultant, liability for the safety and stability of the project is limited only to the 

actual portions of the project approved by the geoteclmical consultant. 

Please advise this office at lease 48 hours prior to any required site inspection. 

INVESTIGATION LIMITATIONS 

This report is based on the project as desc1ibed and the geotechnical data obtained from the field 

tests perfonned at the requested location. The materials encountered on the project site and 

utilized in our laboratory investigation are believed representative of the total. However, soils 

can vary in characteristics, both laterally and vertically. 

The conclusions and opinions contained in this report are based on the results of the described 

geotechnical evaluations and represent our best professional judgment. Should subsurface 

conditions be discovered during the constructions processes that are different from the conditions 

described herein, a geotechnical consultant should be retained to review these conditions to 

provide additional recommendations if necessary. This report has not been prepared for use by 

parties or project other than those named or described above. It may not contain sufficient 

information for other parties or other purposes. Our professional services have been performed 

in accordance with generally accepted engineering procedures under similar circumstances. No 

other warranty, expressed or implied, is made as to the professional advice include in this report. 

No responsibility of construction compliance with the design concepts, specifications, or 

recommendations is assumed unless an on-site review by a representative of this office is 

performed during the course of construction that pertains to the specific areas covered by the 

recommendations contained herein. 
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The findings of this report are valid as of the present date. However, changes in the conditions 

of the property can occur with the passage of time, whether they are due to natural processes or 

to the works of man, on this or adjacent properties. In addition, changes in applicable or 

appropriate standards may occur, whether they report may be invalidated, wholly or partially, by 

changes outside our control. Therefore, this report is subject to review and should not be relied 

upon after a period of one year without such a review. 

The report is issued with the understanding that it is the responsibility of the owner, or the proper 

representative thereof, to insure that the information and recommendations contained herein are 

called to the attention of all parties interested in the project and the necessary steps are taken to 

see that the contractors and subcontractors carry out such recommendations in the field. 

Final approval of plans and reports by all consultants, and issuance of any building and grading 

permits, rests with the controlling agencies. As the circumstances that control the decision 

process are clearly beyond the control of this facility, we cannot assume any responsibility for 

the success of obtaining proper authorizations, nor the costs involved. 

An exploration holes used for subsurface exploration were backfilled with reasonable effort to 

restore the areas to their original condition. As with any backfill, some consolidation and 

subsidence of the backfill soils may result in time, causing some depression of the holes areas 

and possibly a potentially hazardous condition. The client and/or owner of the property are 

advised to periodically examine the holes areas, and if necessary, backfill any resulting 

depressions. Leedco Engineers, Inc. 's shall not be liable for any resulting injuries or damages. 

The report is subject to review by controlling public agencies having jurisdiction. 

LEEDCO ENGINEERS, INC. � 
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This opportunity of service is sincerely appreciated. Please call if you have any questions 

pertaining to this report. 

Respectfully Submitted, 

C. Dennis Lee, P.E. 
Principal 

LEEDCO ENGINEERS, INC. � 
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APPENDIX A 

VICINITY MAP--------------------------------------------------FIGURE 1 

SITE PLAN AND TEST BORING PLAN------------------ FIGURE 2 

EARTHQUAKE EPICENTER 
AND FAULT MAP---------------------------------------------- FIGURE 3 

UNIFIED SOIL CLASSIFICATION 
SYSTEM AND SYMBOLS-------------------------------------FIGURE 4 

ACTIVE FAULT NEAR - SOURCE ZONE MAP------ FIGURE 5 
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• SCOPE or WORK: 

• PROJECT ADDRESS: 

• CML ENGlt/UR: 

• APPUCABL£ C00[5: 

SITE PLAN 

AND 

BORING LOG LOCATION 

811.13' AT FREEWAY CROWN 

NEW LE.O. 811.1.BOAAOS 
w/ OVE.RAU. HEIGHT OF 65 rt:ET 

IHTER5£CTION or 
A.'ITTSIA BLVD & flRtsTONt BLVD 
BUENA, PAR;( CA 90621 

OIJIT'RONl MEDIA. 

LEEOCO ENC!N�S. INC 
ll80 Fl.A'R OR., SUITE 225 
0.. 11.0NTE, CA 91731 
OfflCE: 626-2,l.(-2247 

CBC 2019 

'--,, 

• PROJECT O[SRCRIPTION: (2)1-4':.:'48' BOARD 6:: (1) 10.5'1J6' OOAAO a_ �  ','-.. 
NORTH 

! i  ',(_ (]) • APN: 066-020-36 

PROJECT D��� 6 

u. 
'--,, 

Property Address :  Vacant Lot at Intersection of Firestone Blvd., & Artesia Blvd , 
near the on-ramp of the Santa Ana Fwy 5, City of Buena Park, CA 90621 
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LEEDCO ENGINEERS, INC. 
3380 Flair Drive, Suite 225 
El Monte, CA 91 731 

1 
Phone: 626-234-2247 
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MATERIAL DESCRIPTION 

SM 2.5" TOP SOIL & GRAVEL COVERS 
DARK GREY SANDY SILT, FINE, COMPACTED. 

SC DARK BROWN SANDY SILTS & TRACE OF CLAY, 
MEDIUM DENSE, MOIST. 

SC DARK BROWN, S IL TY SAND & SILTS, SOFT TO MEDIUM 
STIFF MOIST. 
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S-1 

S-2 

M L  DARK GREY, CLAYEY SILT, F INE, MOIST, MEDIUM STIFF.  S-3 

SC CLAYEY SAND, TAN GREY, MOIST, AND STIFF. 

ML DARK GREY SILT & SIL TY CLAY, MOIST, MEDIUM STIFF. 

ML DARK BROWN CLAYEY SILT & SILT MIXTURES, MEDIUM 
STIFF, MOIST. 

CLAYEY SAND & SILT, DARK GREY, WET, AND MEDIUM 
SC-Cl STIFF. 
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LL = 37 
PL = 20 
Pl = 1 7  
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SC-CL DARK GREY SANDY CLAY-CLAY MIXTURES, MEDIUM LL = 4 1  
S-6 1 8  1 9.8 1 1 6  PL = 1 9  

- STIFF, MOIST. Pl = 22 

-

-

-

ML DARK GREY SILT WITH TRACE OF FAT CLAY, MEDIUM LL = 4 1  
STIFF TO SOFT, MOIST. 1 9.9 1 1 5  PL = 23 

- Pl = 1 8  
-
-
- GREY SIL TY CLAY & SILT, MEDIUM STIFF, S-8 28 20.1 1 14 

50 
SC 

MOIST. 

END OF BORING @ 50' -

-
-

-
-
-

-
-

-
-

-

-
-
-

70 

NOTES: DATA ON THIS PAGE OBTAINED FROM SUBSURFACE INVESTIGATION PERFORMED ON 12-29-2020 

FOR STUDY OF LIQUEFACTION POTENTIAL. 
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LABORATORY TEST CRITERIA 

LABORATORY TEST DATA 

DIRECT SHEAR TESTS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . PLATE A 

GRAIN SIZE DISTRIBUTION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  PLATE B 

MOISTURE DENSITY RELATIONSHIP . . . . . . . . . . . . . . . ... . . . . . .  PLATE C 

EXPANSION TESTS & SOLUBLE SULFATES . . . . . . . . . . . . . .. PLATE D 



LABO RA TORY TEST CRITERIA 

Soil Classification 

Soils encountered within the property were classified and described utilizing the visual­
manual procedures of the United Soil Classification System, and in general accordance 
with Test Method ASTM D 2488-84. The assigned group symbols are presented in the 
"Exploration Log", Appendix A. 

In Situ Moisture and Density 

Moisture content and unit dry density of the in place soils \Vere determined in 
representative strata. Test data are summarized in the "Exploration Log", Appendix A. 

Direct Shear 

,, , ." , c 0
; ; ·, ;The ,Coulomb .shear strength parameters, angle of internal friction and cohesion, were 

. ,  · ·  · - - · • -- · - ., : :. determined for an undisturbed sample of onsite soil. This test were performed in general 
- . , . . : > ·,_accordance with TestMethodNo. ASTM D-3080. Three test specimens were prepared 

, ,  \' : forthis·test; artificially saturated, then shear under varying normal loads at a constant rate 
of strain 0.05 inches per minute. Results are shown in the "Direct Shear Tests, Plate A", 
Appendix B. 

LEEDCO ENGINEERS, INC 
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D IRECT SHEAR TESTS 

6.0 

5.0 

j 4..0 

< 
3.0 _.J 

< 
� ::J:I 2.0 cnl ✓ � 

to .,,,,, 
� 

.. 
a.a 

0.0 1.0 2.0 3.0 4.0 5.0 

NORMAL LOAD {KSF) 

DEPTH 
SYMBOL LOCATION (FT.) DESCRIPTION 

• Boring 1 1 0  Saturated 
(S-2) -Drained 

� Boring 1 25 Unsaturated 
(S-4) -Drained 
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FIGURE OR PLATE No. A 

COHESION 
(P. S. F.) 

380 

270 

PRa..:cT No. 

DATE 

6.0 

FRICTION 
(DEG.) 

25° 

29° 

8309G 

1 1 - 15-22  
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GRAIN SIZE DISTRIBUTION 
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Particle size (mm) 
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0.01 0.001 

Silt Clay 



� 

Leedco Engineers, Inc. MOISTURE-DENSITY RELATIONSHIP 
3380 Flair Drive, Suite 225 
El Monte, CA 991 73 

Plate C Telephone: 626-234-2247 
E-mail: leedco@aol.com 

CLIENT Outfront Media PROJECT NAME NEW TRI-FACE BOARDS 
PROJECT NUMBER 8309G .PROJECT LOCATION Firestone Blvd & Artesia Blvd., Buena Park, CA 

\ \ 
1 25 I\ \ 

\ \ 
\ \ 

\ 
\ \ 

120 \ 
\ \ 

I\ \ 
\ \ " 

1 1 5  \ \ Curves of 1 00% Saturation 
\ I',, for Specific Gravity Equal to: I\ 

...... 1\ " ., - " " 2.80 / '\I'\ \ 1 1 0  " " 
I " " 2.70 I ' .\ I\. • " \ 

1 05 \ I\. 2.60 \. \ ' I'-' \ ' " 
1 00 ' ' \. ' ' ' ' 
95 I'\ " ' ' ' \. ' ' ' '-
90 ' " 

'- I'-

I\. \. 
0 85 " I\. 
Q. I\. ' 
�-

' " ' '- I\.. ' '-en " ' z 80 " " w 
0 ' \. 
>- " ...,_ 
Cl'. " 

75 " ' " 
I'..., '-" '- " " '- ..... " '-

70 '- ",. 
,1 -... 

1 "-1- ....... 
1--- l"-.1 
I 1--- 1  

0 1 0  1 5  20 25 30 35 40 45 
lhll\Tl=R ('()I\JTl="IT O/. 

BOREHOLE DEPTH Description of Materials • LAB-1 3.0 Borrow source near B-1 
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PLATE D 

MAXIMUM DENSITY - OPTIMUM MOISTURE 

Test Method: ASTM D1556 & D1557 

Sample 
Number 

Optimum Moisture 
(Percent) 

Lab- I (Bl -3.0) 17.9 

EXPANSION TEST 

Test Method: U.B.C. Standard No. 18-2 

Molding Final 
Moisture Moisture 

Sample Content Content 
Number (Percent) (Percent) 

B-1 (S-4) 6.3 13.4 

SOLUBLE SULFATES 

Initial 
Dry 
Density 
(lbs/ft3) 

114.2 

Test Method: Hach DR3 (Calcium Phosphate Extractable) 

Sample 
Number 

Bl , S-2 

CHLORIDE TESTS 

Soluble Sulfate 
(ppm) 

14 

Maximum Density 
(lbs/ft3) 

112.9 

Expansion Expansion 
Index Classification 

5 Low 

Test Method: California Test 422 (Department of Transportation) 

Sample 
Number 

Bl ,  S-2 

Soluble Chloride Content (Average) 
(ppm) 

15 

LEEDCO ENGINEERS, INC. � 



APPENDIX C 

Liquefaction Analysis 



LIQUEFACTION EVALUATION REPORT 

H istoric ground water level is recorded at m i nus 20 feet a lthough no groundwater observed 

du ring the fi e ld explorations. We eva luated Liq uefaction Potential at 15 feet below the ground 

at wh ich l evel the l iqu efaction is be l ieve most critica l for the proposed bu i ld ing foundation 

responses, ut i l i z ing SPT b low count data obta ined from our field soil explorations. The SPT b low 

count data obta ined from subsurface boring a re relatively high for si lty and clayey sand and 

wou l d  ind icate genera l ly low l i quefaction potent ia l .  

We ca lcu l ated P last icity I nd ices {P l )  based on  the resu lts of  our  laboratory Atterberg Limits tests 

that are L iqu id Lim it and  P lastic Lim its. They a re i n d icated in the boring logs in th is report, 

wh ich show P last icity I nd ices ( P l )  i n  the range between 17-22. 

We be l ieve that the p roject specific site data i nd icate that the bu i ld ing foundation is less l ikely 

susceptib l e  to l i q uefact ion of the fo l lowing  reasons :  

1 .  Factor of safety against l i quefaction is greater than one; 

2 .  There were no grou ndwater observed in  the foundation soi l  du ring our subsurface 

boring up to 50 feet in depth; 

3 .  Per  Gu ide l i nes for Eva luat ing Seismic Haza rds in Ca l iforn ia  (SP 117A) and the 

Liq uefaction  Suscept ib i l ity Criteria by Bray and  Sancio {2006), the average p last icity 

index, Pl =18 > 12, and  the average moist u re content, M .C. s 85 %. 

,We further conc lude that the  seismic tota l  a nd  different ia l  settlements a re a ntici p ated 1" and 

· : .l/2", Tespective ly, accord i ng  to the S impl i fied M ethod of Eva luating Earthquake-i nduced 

• Differentia l  Sett lements of Bu i ld i ngs on Cohesive Soi ls.by.Xiaming Yuan  and  others (2004). The 

aforementioned d ifferent ia l  sett lement sha l l  be  cons idered to develop over the horizontal 

d istance of 30 feet. 

We be l ieve, accord i ng  to ou r  study, that l i quefact ion Potential a nd Seismic Hazards due  to loss 

of shear strength and  structu ra l  sett lements a re l ess than significant. 

The soi l  samples were tested by LEEDCO Eng ineers' soi l laboratory, wh ich is cu rrently certified 

. by the City of Los Ange les as an app roved Test i ng  Agency. _ . . .. .  

LEEDCO ENGINEERS, INC. � 



LIQUEFACTION POTENTIAL CALCULATIONS AT 30 FEET DEPTH 

1 .  Cycl ic Stress Rat io  (CSR) Eva l uation : 

CSR = 0.65 · a=, - (  :: } r = (0.65) · (0. 773) · (1 .09) · (0.96) = 0.526 

Where, 
r = l - 0.00765 * Z = 1 - 0.00765 * (6. lm) = 0.96 

amax is the peak horizonta l ground acce leration {PGA) in g. 

(70 
= tota l  ve rtica l overburden stress 

(7� = effective vertica l overburden stress 

because water table is observed far below the foundation so i l  
. prism. 

Th f (70 / (7 ' = 1 .0 e re o re 

Z is the depth of the soi l in meters 

2. Cyclic Resistance Ratio (CRRh.s Eva luation: 

Blow count numbers, N = 23 
Corrected number, N6o : 

N
60 

= N · CN · CE · C8 · CR · Cs = 23 * (1 . 1 05) · (l . 1 3) * (1 .0) * (0.95) * (1 .2) = 32.8 

Where, 

CN = � = 
2, 088psf · 

= l . l 0S ,  
( 
J

0.5 ( )0 5 

o-0 l , 708psf 
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P,, = 2, 088psf (atmospheric pressure latm = 2088 psf) 

a- '
0 

= 1 , 708 psf = 1 26. 7 pcf * 20 '+ 1 1 0 psf(new building) - 62.4 x 1 5 ' water (overburden stress) 

(ERi I 60) (Hammer Energy Correction Factor) 

CR = 0.95 (rod length correction factor) 

CB = 1 .0 (borehole diameter correction factor) 

C5 = 1 .2 (no liner used) 
(CRR)1 s : Cyclic Resistance Ratio 

CSR : Cyclic Stress Ratio 

N
60 

= 32 . 8  

(CRR) = l + 3 2 · 8 + 5o -1- = 0.833 + 0.23 + 0.00036 - 0.005 = 1 .07 1 7
·
5 34 - 32 .8  1 35 (1ON

60 
+ 45)2 200 

F.S. = (CRR)7·5 = l .07 l = 2 .04 > 1 .00 (O.K.) 
CSR 0.526 

CONCLUSION: 

Liquefaction Analysis indicates that Liquefaction Potential at the Project site 

is less than significant by observing the higher F.S. greater than unity. 

Therefore, any special dynamic design to consider ½iqu.efadion P,()tell,1i.al is 

unnecessary. 

LEEDCO ENGINEERS, INC. 
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STRUCTURAL AND CIVIL 
ENGINEERING CONSULTANTS 

December 29, 2022 

Outfront Media 
1731 Workman Street 
Los Angeles, CA 90031 

Attn: Mr. Dave Ryan 

LEEDCO ENGINEERS, INC. 

3380 Flair Drive, Suite 225, El Monte, CA 91731, USA 
Phone: (626) 448-7870 Fax: (626) 448-3955 
E-mail :  leedco @aol.com 

Subject: New Tri-Face L.E.D. Boards located at Intersection 
of Firestone Blvd. & Artesia Blvd., Buena Park, CA 90621 
APN # 066-020-36 
Leedco File No.: 8309G 

References: 1) Geotechnical Report by Leedco Engineers, Inc., dated November 15, 2022. 
2) E-Mail Memo from Cecilia So, Sr. Project Manager, City of Buena Park 

to Dave Ryan of Outfront Media, dated December 21, 2022. 

Dear Mr. Ryan: 

In connection with the City's comments (Ref. 2), we wish to address a few notes as follows: 

Our Geotechnical Investigation Report (Ref. I )  for the subject project contains several 
recommendations and the conclusions stating that the project site is suitable for the proposed 
project so long as the recommendations are incorporated. 

We wish to address that the recommendations are to give design parameters and 
recommendations in structural aspects so that the sign designer can follow in his/her design 
work. We further state that there are no mitigations recommended in terms of any chemical, 
biologic, ground contamination or other environmental aspects including geotechnical remedies 
that need to be incorporated as mitigation measures. 

In conclusion, we believe that our recommendations in our Geotechnical Investigation Report 
need not be incorporated as mitigation measures in the ISND, and that the recommendations in 
our geotechnical report are project structural design purposes only. 

Please contact us if you have any questions. 

C. Dennis Lee, P.E. 
Principal 
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