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06 March 2018 

File:  P0X021 
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City and County of San Francisco 

Department of Building Inspection 

San Francisco Permit Center 

1660 Mission Street, 2nd Floor 

San Francisco, CA 94103-2414 

Via Email:  Gary.Ho@sfgov.org and mail 

 

Millenium Tower, 301 Mission Street, San Francisco, CA  

 

Structural Review of Mat Connection Test Proposed Core Holes 

 

 

Dear Mr. Ho: 

We have evaluated the impact the core holes for the proposed mat 

connection test will have on the existing 10’ thick concrete mat on 

the B1 level of the Millenium Tower.  The location and sizes of these 

holes are included on drawing S1.01 and in our supporting 

calculations in Appendix A.   

 

Part of this evaluation included a review of the original mat 

construction and available concrete strength test data.  Using this 

data we calculate that the in place concrete is nearly 30% stronger 

than what was specified in the original design drawings.  You can 

find this calculation in Appendix B and the test data in Appendix C.   

 

Accounting for this increased concrete strength we find that the core 

holes will not affect the integrity of the mat and the mat remains 

structurally adequate to resist the original design loading. 
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A  R e g i s t e r e d  L i m i t e d  L i a b i l i t y  P a r t n e r s h i p  

Should you have any questions or need anything further, don’t 

hesitate to reach out. 

 

 

Very truly yours, 

LESLIE E. ROBERTSON ASSOCIATES, R.L.L.P 

 

 

 

Name (print):  Daniel A. Sesil  

 

 

Sign and Date:  06 March 2018  

 

 

P.E. Seal:   

 

 

 

 

DAS/jbs 

 

 

 

 

cc:  
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APPENDIX A 

STRUCTURAL CALCULATIONS –  

IMPACT OF MAT CONNECTION TEST CORE HOLES  

THROUGH EXISTING MAT SLAB 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



LERA 

 

 P0X021 301 MISSION ST 

 06 MARCH 2018 

 Page A2 
  

 

OBJECTIVE: Determine the impact of two holes to be cored through the 

existing mat slab. 

 

CORE HOLE LOCATIONS: 

 

Part Plan NE Corner of B1 Level: 
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FLEXURAL SLAB DESIGN STRIP WIDTH: 
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SLAB REINFORCEMENT PER ORIGINAL CONTRACT DRAWINGS: 
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MAT CONCRETE STRENGTH: 

 

The original design drawings required: f’c = 6,000 psi 

 

Per statistical analysis of concrete cores per ACI 214.4R-03, the 

equivalent in-place concrete strength of the mat slab may be taken 

as: f’c = 7,710 psi.  We will use this value for our calculations.  

 

See Appendix B for the statistical analysis data. 

 

 

MAT SLAB FLEXURAL CAPACITY WITH PROPOSED HOLES: 

 

The typical spacing of reinforcement in the area of the core holes is 

6” o.c.  Therefore, we assume the 16” & 18” holes will cut a maximum 

of 6 bars in each layer from the middle strip in the North-South 

direction and 3 bars from each layer from the column strip in the 

East-West direction.  Conservatively, partial development of bars at 

locations of maximum moment has been neglected. 

 

Flexural Capacity per ACI 318-14 §22.3: 

 
 North-South Direction: 
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 East-West Direction: 

 

 
 

 

#11 Bar Development Length: 

 

Mat slab flexural demands and capacities are reviewed within a 

length, Ld of the proposed holes.  Outside of this zone, the 

holes have no effect on the slab flexural performance. 
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MAT SLAB FLEXURAL DEMANDS 

 

GRAVITY LOADS (DEAD & LIVE) PER ORIGINAL DESIGN CALCULATIONS: 

 

 
LOAD DIAGRAM FROM VOL II OF FOUNDATION PERMIT SUBMITTAL DATED 24 MAY 2005  
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MAT SLAB BENDING MOMENTS DUE TO GRAVITY LOADS (LERA ANALYSIS): 

 

DEAD  

LOAD: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

LIVE  

LOAD: 
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EARTHQUAKE LOADS (X-DIR) PER ORIGINAL DESIGN CALCULATIONS: 

 

 
 

LOAD DIAGRAMS FROM VOL II OF FOUNDATION PERMIT SUBMITTAL DATED 24 MAY 2005  
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EARTHQUAKE LOADS (Y-DIR) PER ORIGINAL DESIGN CALCULATIONS: 

 

  
 

LOAD DIAGRAMS FROM VOL II OF FOUNDATION PERMIT SUBMITTAL DATED 24 MAY 2005  
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MAT SLAB BENDING MOMENTS DUE TO EARTHQUAKE LOADS (LERA ANALYSIS): 

 

Envelope of: ± 1.0Ex ± 0.3Ey 

     ± 0.3Ex ± 1.0Ey 
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LOAD COMBINATIONS: 

 

Per the original calculations, the foundation was designed accounting 

for overstrength (i.e. the maximum Earthquake force that can be 

developed in the structure)  so these calculations have done the same 

and the following LRFD load combinations have been considered: 

 

Gravity: 

1) 1.2D + 1.6L  
 

Seismic Overstrength: 

2) 1.2D + 0.5L ± Ω*EENV, where Ω = 2.8 
3) 0.9D ± Ω*EENV, where Ω = 2.8 

 

 

Mu, North-South Direction: 

  

Positive Moment: 

1) 1.2*(3582) + 1.6*(290) = 4,762 k-ft 
2) 1.2*(3582) + 0.5*(290) + 2.8*(1338) = 8,190 k-ft   CONTROLS 

3) 0.9*(3582) + 2.8*(1338) = 6,970 k-ft 
 

Negative Moment: 

1) 1.2*(-130) + 1.6*(-93) = -305 k-ft 
2) 1.2*(-130) + 0.5*(-93) + 2.8*(-1338) = -3,949 k-ft   CTRLS  

3) 0.9*(-130) + 2.8*(-1338) = -3863 k-ft 
 

Mu, East-West Direction: 

  

Positive Moment: 

1) 1.2*(6126) + 1.6*(772) = 8,586 k-ft 
2) 1.2*(6126) + 0.5*(772) + 2.8*(3164) = 16,596 k-ft   CONTROLS 

3) 0.9*(6126) + 2.8*(3164) = 14,373 k-ft 
 

Negative Moment: 

1) 1.2*(-5950) + 1.6*(-243) = -7,529 k-ft 
2) 1.2*(-5950) + 0.5*(-243) + 2.8*(-3164) = -16,121 k-ft  CTRLS 

3) 0.9*(-5950) + 2.8*(-3164) = -14,214 k-ft 
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FLEXURAL DEMAND CAPACITY RATIOS (DCR): 

 

North-South Direction: 

  

Positive Moment: 
Mu

ΦMn
 = 

8,190 k-ft

14,230 k-ft
 = 0.58  

 

 

Negative Moment:  
Mu

ΦMn
 = 

3,949 k-ft

13,100 k-ft
 = 0.30 

 

 

 

East-West Direction: 

  

Positive Moment: 
Mu

ΦMn
 = 

16,596 k-ft

17,130 k-ft
 = 0.97 

 

 

Negative Moment: 
Mu

ΦMn
 = 

16,121 k-ft

23,165 k-ft
 = 0.70 

 

 

All DCRs are less than 1.0.  The mat slab is OKAY for flexure. 
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REVIEW OF MAT SLAB PUNCHING SHEAR  

 

CONCRETE PUNCHING SHEAR CAPACITY PER ORIGINAL DESIGN: 

 

Concrete Punching Shear Capacity per ACI 318-14 §22.6: 
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CONCRETE PUNCHING SHEAR CAPACITY PER ORIGINAL DESIGN (cont): 

 

 
 

 

Columns A.2/8 & A.2/10: 
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CONCRETE PUNCHING SHEAR CAPACITY WITH PROPOSED HOLES: 

 

 Column A.2/8: 

 

 
 

 Column A.2/10: 

 

 
 

 

 Accounting for the in-place concrete strength we find that, even 

with the new core holes, the mat has more capacity than the original 

design required. 
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TEST FRAME REACTION ANCHOR DESIGN REVIEW (SEE MP-SERIES FOR FRAME 

INFO): 
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The existing mat and test frame anchors are adequate to resist the 

imposed testing loads. 
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APPENDIX B 

STATISTICAL ANALYSIS OF CONCRETE STRENGTH TEST 
RESULTS PER ACI 214.4R-03 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  



Placement # Sample Date Supplier Placement / Sample Location

49 6/16/2006 Central Caltite Tower mat pour - Row K1 line 9 8370 8210

49 6/16/2006 Central Caltite Tower mat pour - Row G line 8 8960 9030

49 6/16/2006 Central Caltite Tower mat pour - Row H.8 line 6.5 1st lift 9460

49 6/16/2006 Central Caltite Tower mat pour - Row G.8 line 7 9110 8740

49 6/16/2006 Central Caltite Tower mat pour - Row G.5 line 5.5 9800 9880

49 6/16/2006 Central Caltite Tower mat pour - Row North side elevator 6560 6490

49 6/16/2006 Central Caltite Tower mat pour - Row F line 10.5 8830 8900

49* 6/16/2006 Central Caltite Tower mat pour - Row N & E face of elevator 3960 3860

49 6/16/2006 Central Caltite Tower mat pour - Row F.5 line 2.5 8690 8700

49 6/16/2006 Central Caltite Tower mat pour - Row F.4 line 5 9110

49 6/16/2006 Central Caltite Tower mat pour - Row F.6 line 2 9670 9380

49 6/16/2006 Central Caltite Tower mat pour - Row E.3 line 2 9190 9470

49 6/16/2006 Central Caltite Tower mat pour - Row D.5 line 3.4 8790 8810

49 6/16/2006 Central Caltite Tower mat pour - Row D.8 line 9.7 8690 9150

49 6/16/2006 Central Caltite Tower mat pour - Row D line 2 8820 8990

49 6/16/2006 Central Caltite Tower mat pour - Row C line 2 8630 8900

49 6/16/2006 Central Caltite Tower mat pour - Row A.7 line 2 9040 8760

49 6/16/2006 Central Caltite Tower mat pour - Row A.6 line 1 to 2 8740 9130

49 6/16/2006 Central Caltite Tower mat pour - Row A.6 line 10 9250 9040

49 6/16/2006 Central Caltite Tower mat pour - Row A line 2 to 3 8680 8720

52 6/16/2006 Central Caltite Tower mat pour - Row H line 9.7 8500 8840

52 6/16/2006 Central Caltite Tower mat pour - Row H line 9 8230 8120

52 6/16/2006 Central Caltite Tower mat pour - Row G.8 line 7.1 9410 9350

52 6/16/2006 Central Caltite Tower mat pour - Row H line 3.5 9190 8840

52 6/16/2006 Central Caltite Tower mat pour - Row G4 line 9 9290 9560

52 6/16/2006 Central Caltite Tower mat pour - Row D.5 line 6.5 6230 6530

52 6/16/2006 Central Caltite Tower mat pour - Row G.5 line 3 9870 9540

52 6/16/2006 Central Caltite Tower mat pour - Row E line 5 8960 8900

52 6/16/2006 Central Caltite Tower mat pour - Row F line 4 9530 9910

52 6/16/2006 Central Caltite Tower mat pour - Row E.3 line 9.7 9200 9190

52 6/16/2006 Central Caltite Tower mat pour - Row D line 9.2 9150 8870

52 6/16/2006 Central Caltite Tower mat pour - Row D line 10 8580 8680

52 6/16/2006 Central Caltite Tower mat pour - Row E line 9 8540 8810

52 6/16/2006 Central Caltite Tower mat pour - Row F line 9.7 8810 9000

52 6/16/2006 Central Caltite Tower mat pour - Row B line 8 to 9 9440 9770

52 6/16/2006 Central Caltite Tower mat pour - Row E line 6 8010 8130

52 6/16/2006 Central Caltite Tower mat pour - Row J to I line 1 8650 8580

53 6/17/2006 Central Caltite Tower mat pour - Row A.7 line 8 8740 8760

53 6/17/2006 Central Caltite Tower mat pour - Row B line 3 7680 7480

53 6/17/2006 Central Caltite Tower mat pour - Row A.2 line 7 8860 8940

53 6/17/2006 Central Caltite Tower mat pour - Row A.5 line 6 9940 9790

53 6/17/2006 Central Caltite Tower mat pour - Row A.1 line 3.4 10010 10180

53 6/17/2006 Central Caltite Tower mat pour - Row A.2 line 2 9570 9490

53 6/17/2006 Central Caltite Tower mat pour - Row A.6 line 3 8990 8730

53 6/17/2006 Central Caltite Tower mat pour - Row D.2 line 1 9690 9610

53 6/17/2006 Central Caltite Tower mat pour - Row D.5 line 8 9760 9910

53 6/17/2006 Central Caltite Tower mat pour - Row B.0 line 2 7380 7210

53 6/17/2006 Central Caltite Tower mat pour - Row D.2 line 10 8510 8380

53 6/17/2006 Central Caltite Tower mat pour - Row pile cap line 7740 7410

53 6/17/2006 Central Caltite Tower mat pour - Row D.5 line 10 9030 9130

53 6/17/2006 Central Caltite Tower mat pour - Row D.5 line 11 8800 8520

53 6/17/2006 Central Caltite Tower mat pour - Row F line 11 9230 9490

53 6/17/2006 Central Caltite Tower mat pour - Row D line 11 8790 8970

53 6/17/2006 Central Caltite Tower mat pour - Row D.5 line 11 9270 9150

54 6/17/2006 Central Caltite Tower mat pour - Row H4 to G8 to H line 3.8 to 5.2 9610 9220

90 Day 

Compressive 

Strength (psi)



Placement # Sample Date Supplier Placement / Sample Location

90 Day 

Compressive 

Strength (psi)

54 6/17/2006 Central Caltite Tower mat pour - Row H to H.5 line 1 to 2 8820 8940

54 6/17/2006 Central Caltite Tower mat pour - Row J.1 to K line 3 to 4 8750 8930

54 6/17/2006 Central Caltite Tower mat pour - Row G.8 to J.1 line 1 to 2 6400 6050

54 6/17/2006 Central Caltite Tower mat pour - Row F.5 to G.8 line 1 to 2.5 8970 9080

54 6/17/2006 Central Caltite Tower mat pour - Row F to G line 1 to 2.5 9610 9350

54 6/17/2006 Central Caltite Tower mat pour - Row E to F line 1 to 3 8860 8750

54 6/17/2006 Central Caltite Tower mat pour - Row D to D.5 line 1 to 2.5 9260 9550

54 6/17/2006 Central Caltite Tower mat pour - Row F to F.5 line 5 to 7 9060 8720

54 6/17/2006 Central Caltite Tower mat pour - Row F to F.5 line 2 to 3 8080 8320

54 6/17/2006 Central Caltite Tower mat pour - Row D.7 to E line 10.5 to 12 7400 7670

55 6/17/2006 Central Caltite Tower mat pour - Row pile caps line 8370 8500

56 6/17/2006 Central Caltite Tower mat pour - Row D.5 to E line 7.1 6730 6600

*This result is an outlier per the criteria of ASTM E178 (as referenced by ACI 214.4R-03 Appendix A1) and is thus omitted from the data set.

Estimated equivalent f'c based  original cylinder tests 

data using Bartlett's method 

(Referenced by ACI 318-14)

Sample Size, n

Min Value

Max Value

Range

Mean Strength, ḟc

Standard Deviation, sc

Coefficient of variation, V

Tolerance Factor, K1

Equivalent-to-specified strength2, f'c = ḟc-K×sc

Notes:

2. The ACI 318 strength requirement is that the probablity of cylinder test 

strength below the specified strength (0.9f'c for individual test) is 1%.

1. K accounts for uncertainties of both mean and standard deviation casued by 

smaller smaple size, ACI214.4-R10 recommands K=1.28 for sample size greater 

than 30.

10,180

4,130

1.28

7,710

6,050

8,771

829

9.5%

132

90 Day 

Compressive 

Strength (psi)
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APPENDIX C 

CONCRETE CYCLINDER TEST REPORTS 
 
 
 
 
 
 
 
 
  










































































































































