


301 Mission Street 
San Francisco, CA 

Table of Contents 

VOLUME I - PROJECT OVERVIEW AND STRUCTURAL ANALYSIS 

Section 1 .:.. Project Overview 

Section 2 - Ana1ysis 

Section 3- Design Of Areas Common To Both Buildings 

VOLUME II - FOUNDATION DESIGN 

Section ·4-Tower Pile Foundation System 

Section 5- Tower Perimeter Basement Walls 

Section 6- Mid-Rise Mat Foundation System 

Section 7- Mid-Rise Perimeter Basement Walls 

VOLUME Ill - TOWER DESIGN 

Section 8-Tower Supers1ructure Design 

VOLUME IV ~ MID-RISE DESIGN AND APPENDIX 

Section 9 - Mid-Rise Superstructure Design 

Appendix A - Middlebrook + Louie Peer Review Correspondence 

DESIMONE 
Project #4069 

DODSONNOC00000230 



I 
f • . 

301 Mission Street 
San Francisco, CA 

VOLUME II a FOUNDATION DESIGN 

SECTION 4- TOWER PILE FOUNDATION SYSTEM 

DESIMONE 
Project #4069 

4.1 Design Methodology and Assumptions ................................................................. 4.1-1 - 4.1-4 

4.2 Design Forces and Load Combinations .............................................................. 4.2-1 -4.2-23 

4.3 Detailed Design ........................................................................................................ 4.3-1 - 4.3-25 

SECTION 5- TOWER PERIMETER BASEMENT WALLS 

5.1 North and West Perimeter Wall ............................................................................. 5.1-1 - 5.1-12 

5.2 South Perimeter Wall ................................................................................................. 5.2-1 - 5.2-5 

SECTION 6- MID-RISE MAT FOUNDATION SYSTEM 

6.1 Design Methodology and Assumptions ................................................................. 6.1-1 - 6.1-8 

6.2 Design Forces and Load Combinations .............................................................. 6.2-1 - 6.2-10 

6.3 Detailed Design ........................................................................................................ 6.3-1 - 6.3-18 

SECTION 7 - MID-RISE PERIMETER BASEMENT WALLS 

7.1 North, East, and South Perimeter Wall ................................................................. 7.1-1 -7.1-33 

7.2 West Perimeter Wall ................................................................................................. 7.2-1 - 7.2-11 

DODSONNOC00000231 



. ) 

1. ' 

i ~-. 1 
~ ~ -

'

. I· ;- .• 

I ) 

' .I 
I ~ 
: I 

I-
1'-

I 

I. 

) 
r_:·· 

) 

I. 

I' 

~l ~on· Stree:t . --: -
-San Francisco, CA.. 

--- -
- - -------------------------- -----· ------------- ---------------

SECTION· 4 ~TOWER PILE 
FOUNDATION SYSTEM 

4.1 Design Methodology 
And Assumptions 

DESIMONE -- ,J 
ProjeC:t #4069 .. 1 

I 
- ~-- ---- ------ ---------

DODSONNOC00000232 



301 Mission Street 
San Francisco, CA 

4.1 Design Methodoiogy omd AssumpiiOri$ 
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The foundation footprint measures 103'-S"(E-W) x 178'-4"{N-S). The foundation system consists of 
approximately 950--14"x14" square piles and a 10'-0" thick pile cap, in addition to a 3'-0" thick 
mat cantilevered from the pile cap. This layout is developed so that the 10'-0" thick portion of 
the foundation is centered about the tower above. in order to limit differential settlement across 
the base of the tower. 

Loads onto the foundation include gravity loads and seismic loads. For the 1 0'-0" portion. the 
effect of the ground water pressure is ignored as it is smaller than the unit weight of the mat. For 
the 3'-0" portion. however. this is not the case and the ground water pressure is included in the 
design. 

Analysis and design are done with the aide of a three-dimensional computational program. 
SAFE. Soil sub-grade moduli values are obtained from the project geotechnical engineer. 
Treadwell & Rollo. dated January 4, 2005. These values are established through close 
collaboration between the two offices. Estimated settlement values and the corresponding sub
grade modulus values are included in this section. 

Since the pile cap is supported by many piles at uniform spacings. per discussion with Treadwell 
& Rollo. it is designed as a foundation mat with varying sub-grade moduli across the building site. 

Two SAFE models are considered in the flexural design of the gravity loads (permanent case
model 1) and with seismic loads (transient case - model2}: 

Model 1 is developed using the sub-grade moduli from Treadwell & Rollo, which captures the 
effects of long-term deflection of the sub-grade. The only applied loads are gravity loads. 

Model 2 is developed using the relative spacing of the piles under different areas of the pile 
cap. For instance. the piles are at 42" o.c. under the core and at 56" o.c. elsewhere. So 
relatively the sub-grade modulus under the core is 562/422 = 1.78 times stiffer than the adjacent 
areas. This is done to reflect the short-term nature of the seismic forces. The only applied loads 
are the seismic loads. 

Forces in the two models are then combined for the flexural design. 

The shear design of the pile cap is done using the sub-grade moduli from Treadwell & Rollo. This 
results in a more conservative design than the methodology used in the flexural design. 
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Estimated settlement in Inches 

3.6 4.3 4.5 4.3 3.6 

170 4.4 4.9 4.9 4.4 • • • • 
4.1 5.0 5.3 5.0 4.1 

160 • • • 
4.9 5.5 5.5 4.9 

150 • • • • 
4.5 .5.5 5.7 • 5.5 • 4.5 

140 
5.2 5.8 5.8 5.2 • • • • 

130 
4.7 5.7 6.0 5.7 4.7 • • • 

120 5.3 6.0 6.0 5.3 • • • • 
110 4.7 5.7 6.0 5.7 4.7 • • • 
100 5.3 6.0 6.0 5.3 • • • • 

tii 4.7 5.7 6.0 5.7 4.7 
90 • • • w 

u. 
5.2 5.8 5.8 5.2 

80 • • • • 
4.5 5.5 5.7 5.5 4.5 • • • 70 

4.9 .5.5 5.5 4.9 • • • 
60 

4.1 5.0 5.3 5.0 4.1 • • • 
50 4.4 4.9 4.9 4.4 • • • • L 
40 3.6 4.3 4.5 4.3 3.6 • • • 
30 

20 
TOWER 

10 

0 

0 26.5 53 79.5 106 
"FEET 

Note: For a 25 foot excavation - Estimated settlement based on a uniform 
pressure over' the Tower footprint (106'x140') of 14.8 kips per square foot (ksf). 
Assumes Tower is supported by a pile supported mat foundation. 

301 MISSION STREET 
San Francisco, California ESTIMATED SETTLEMENT 
Project No. 3157.02 TREADWELL & ROLLO, INC. 
30 DECEMBER 2004 
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Modulus of subgrade reaction in kips per cubic feet (kef) 
49. 41 39 41 49 

170 40 36 36 40 • • • • 
43 36 34 36 43 

160 • • • 
36 32 32 36 

150 • • • • 
39 32 31 32 39 • • • 140 

34 31 31 34 • • • • 
130 

38 31 30 31 38 • • • 
120 34 30 30 34 • • • • 
110 38 31 30 31 38 • • • 
100 34 30 .30 .34 • • 

Iii 38 31 30 31 38 
90 • • • 

~ 
34 31 31 34 

80 • • • • 
39 32 31 32 39 • • • 70 

36 32 32 36 • • • • 
60 

43 36 34 36 43 • • • 
50 40 36 36 40 • • • • 
40 49 41 39 41 49 • • • 
30 

20 TOWER 
10 

0 

0 26.5 53 79.5 106 

FEET 

Note: For a 25 foot excavation -Estimated subgrade modulus calculated by taking 
a uniform building pressure of 14.8 ksf and dividing by the predicted settlement. 
Assumes Tower is supported by a pile supported mat foundation {106'x140'). 

301 MISSION STREET 
San Francisco, California MODULI OF SUBGRADE REACTION 
Project No. 3157.02 TREADWELL & ROLLO, INC. 
30 DECEMBER 2004 
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301 Mission Street 
San Francisco, CA 

4.2 Design Forces and Load Combinations 

The following loads are considered in the design of the foundation: 

DESIMONE 
Project #4069 

Ground water pressure- This load is ignored in the 10'-0" portion since it is smaller than the unit 
weight of the mat. It is considered in the design of the 3'-0" portion, 

Gravity Loads- Gravity loads used in the design are as shown in this section. 

Seismic Loads- Three different levels of seismic forces are considered in the design: Core & 
Moment Frame force distribution per stiffness (case 2a), Moment Frame resisting 25% of the 
building base shear (case 2b), and Beyond Code level (case 3). 

Load combinations are obtained by considering the different cases as outlines in UBC-97 and 
include seismic loads in both directions, including orthogonal and torsional effects where 
appropriate. 

Description of the load combinations considered and forces are included in this section. 
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Tower Supported by Piles (No Piles Modeled) 1 

G L 0 B A L F 0 R C E B A L A N C E 

TOTAL FORCE AND MOMENT AT THE ORIGIN, IN GLOBAL COORDINATES 

LOAODL 

APPLIED 
SPRINGS 

TOTAL 

LOADLL 

APPLIED 
SPRINGS 

TOTAL 

FX 
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FX 
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FY 
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FZ MX 
-209627.000 1.5670E+07 
209612.707~.5669E+07 

-14.293292 1053.474 
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1.1002E+07 

-l.l001E+07 

1130.149 

FY Fz/ MX MY 
.000000 -21822.000Vl.6945E+06 1.1486E+06 
.000000 21820.476 -1.6943E+06 -1.1485E+06 

.000000 -1.523983 117.570809 121.626615 

Page 1 

MZ 
.000000 
.000000 

.000000 

MZ 
.000000 
. 000000 

.000000 

~ 



0 
0 
0 
(/) 

0 z 
z 
0 
() 
0 
0 
0 
0 
0 

"' (J) 
0 

.L . 
~ 

~ 
i.P 

4069-20050523-Tower-Pile-stiffness-E-strip .OUT 
S A F E (llol) 

version 8.0.0 
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All rights reserved 

This copy of SAFE is for the exclusive use of 

THE LICENSEE 

unauthorized use is in violation of Federal copyright laws 
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Program SAFE version 8.0.0 File : 4069-20050523-Tower-Pile-stiffness-E-strip.DUT 

Page 
Tower supported by Piles (No Piles Modeled) 1 

G L 0 B A L F 0 R C E B A L A N C E 

TOTAL FORCE AND MOMENT AT THE ORIGIN, IN GLOBAL COORDINATES 

LOAD EX 

APPLIED 
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TOTAL 

LOADEY 

APPLIED 
SPRINGS 
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APPLIED 
SPRINGS 

TOTAL 

LOADMY 
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.000000 

.000000 
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.000000 
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.000000 
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.000000 
.000000 

.000000 

FX 
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FY FZ L MX MY 
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.000000 -2.346019 147.051495 302.213530 

FY 
.000000 
.000000 

FZ / MX MY 
-1063 . 000 -~.2547E+06 108512.250 
1061.452 2 .• 2547E+06 -108412.744 

.000000 -1.547839 -48.534692 99.506256 

FY FZ / MX 
.000000 46.000000 -~17.333333 
.000000 -46.001769 815.132718 

. 000000 -0.001769 -2.200615 

FY Fz./ MX 
.000000 -33.000000 1611.666667 
.000000 33.001189 -610.120549 

MY 
-4506.000 
4506.660 

0.659831 

MY 
3197.083 

-3197.543 

.000000 0.001189 1.546118 ~0.459745 

FY 
.000000 
.000000 

FZ 
.000000 

-0.591796 
Page 1 

.j MX MY 
-3.65E-11 469702.750 
37.925987 -469628.441 

MZ 
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.000000 

.000000 

MZ 
.000000 
.000000 

.000000 

MZ 
.000000 
.000000 

.000000 

MZ 
.000000 
.000000 

.000000 

MZ 
.000000 
.000000 

4069-20050523-Tower-Pile-stiffness-E-strip.DUT 

TOTAL .000000 .000000 -0.591796 37.925987 74.309248 .000000 

LOADMFY ------------------
FX FY FZ.,/ MX MY MZ 

APPLIED .000000 .000000 .000000 -703479.333 10227.000 .000000 
SPRINGS .oooooo .000000 -0.429844 703461.288 -10198.358 .000000 

TOTAL .000000 .000000 -0.429844 -18.045692 28.642277 .000000 
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301 Mission Street 
San Francisco, CA 

4.3 Detailed Design 

DESIMONE 
Project #4069 

One-Way Shear- 1-way shear in the pile cap is checked by inspecting the shear stress contours 
of the various load combinations. Typically, the pile cap is reinforced with #14@ 36" o.c. shear 
reinforcement. Directly under the core and the outrigger columns, the shear reinforcement is 
tightened to 24" o.c. This added shear capacity is adequate to resist seismic forces considered. 

Two-Way Shear- 2-way shear in the pile cap is checked by hand. At failure, the piles within the 
critical perimeter are considered to take loads up to their capacity (with 1 /3-increase for seismic 
cases) with excessive deflection; hence the force that contributes to the punching of the pile 
cap is the difference between the force from the vertical element and the capacity of the piles 
within the critical perimeter. Moments are also considered in the stress calculation. ASD level 
forces are used in the calculation and a modified phi-factor is used to account for both the 
strength reduction and the load amplification. 

flexure in T = 10' Region- The 10'-0" region is designed using the two SAFE models outlined in 
section 4.1, "Design Methodology and Assumptions." 

Flexure in T = 3' Region -The 3' -0" region supports only gravity columns, and the design in done 
with SAFE as an integral part of the pile cap from which it cantilevers. A separate model was 
created to study the load case in which ground water pressure is present. This is not a controlling 
case for the design, and is included here only for completeness. 

~.3-' 
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.301 Mission Street 
San Francisco. CA 

5.1 North and West Perimeter Waif 

DESIMONE 
Project #4069 

The north and west perimeter walls are the same in geometry and extend from the ground floor 
down to level B 1. The walls are 15'-9" high and braced at the ground floor at the top. The walls 
are 14" thick for the entire height. 

one wall representing the north and west walls is modeled and analyzed using the 
computational program. RISA. Loads applied to the wall include the permanent and seismic 
soil pressure along the height of the wall. A traffic surcharge is also applied along the top 1 0 feet 
of the wall. The wall is assumed to be fixed at the base (level B 1) and pinned at each level and 
at the top {ground floor). 

The shear in the wall due to the out-of-plane loads is checked assuming the concrete shear 
capacity is sufficient to take applied shear. Horizontal shear reinforcement is required for 
resisting the in-plane loads along the wall. The required vertical flexural reinforcement is 
designed for both the interior and soil faces based on the maximum moments obtained from the 
RISA analysis. 

~.1 - \ 
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Foundation Wall Design 

CONCRETE SHEAI CAPACITY, k .... II 

Conc;rete to take all shear [no shear relnf.) 
Assume d • T • 1.2511 at inside face fot $hear 

Concrete str. _, ... 
Tin 3ksl 4ksl 5lul 

6 5.3 6.1 6.9 
8 7.5 8.7 9.7 

10 9.8 11.3 12.6 
12 12.0 13.9 15.5 
14 14.2 16.5 18.4 
16 16.5 19.0 21.3 
18 18.7 21.6 24.2 
20 21.0 24.2 27.0 
22 23.2 24.8 29.9 
24 25.4 29.4 32.8 

WALL FlEXURAL CAPACITY, k·ll per II 

6ksl 
7.5 

10.7 
13.8 
17.0 
20.1 
23.3 
26.5 
29.6 
32.8 
35.9 

forM+: A11u,. d • T • 0.71f". dla/2 ("eela ouhlde of lto"-J 

wanT~ 14in rc~ 5ksl 

ForM-: A.uu..,. d • r .. 3'" .. dlo/2 tv-"' ouhld• ol hod£) 

WoiiT• 141n rc• 51tsl 

Spg in #4 15 " 17 #8 
6 18.93 28.80 40.03 53.23 68.05 
7 16.27 24.81 34.56 46-09 59.14 
8 14.27 21.79 30AO 40.63 52.27 
9 12.71 19.43 27.14 36.33 46.83 

10 ;..:. 17.52 2·'-51 32.85 42.41 
II •liM\!!• 15.96 22.34 29.98 38.75 
12 ''$thi 14.65 20.53 27.57 35.68 
13 ~f;:fii!i' 13.55 18.98 25.51 33.0S 
14 $,j'i;(Jjf 12.59 17.66 23.74 30.78 
I.S ;"i ~ i,' 16.50 22.21 28.80 
16 >ii\1.! ... '1 ,. 3~fi1 :184 15.49 20.85 27.07 
17 ~(~ !!Mti<..Jll.lll! 14.59 19.66 25.53 

19 
100.86 
88A8 
78.75 
70.92 
64.49 
59.12 
54.57 
50.66 
47.28 
44.31 
41.70 
39.38 

.....,...... 
<10611-20040827·MKI.·Fdn-Waii.Jdi\Fdn Wall Design l 0 l.() f2,"\" 

110 j 
121.41 140 
107.33 125 
96-06 112 
86.87 102 
79.25 93 
72.84 86 
6737 80 
62.67 74 
58.57 70 
54.97 66 
51.78 62 
48.94 58 

MINIMUM HORIZONTAL STEEL IEQUUIEMENT 
[ACII4.3.3] 

Area of Steel for faeh Face 
r--roiai 

T in As. min Soa in 14 IS t6 17 18 
6 0.18 6 0.40 0.62 0.88 1.20 1.58 
8 0.24 8 0.30 0.47 0.66 0.90 1.19 

10 0.30 10 0.24 0.37 0.53 0.72 0.95 
12 0.36 12 0.20 0.31 0.44 0.60 0.79 
14 0.42 14 .17 0.27 0.38 0.51 0.68 
16 DAB 16 0.1 5 0.23 0.33 0.45 0.59 
18 0.54 18 0.13 0.21 0.29 0.40 0.53 
20 0.60 20 0.12 0.19 0.26 0.36 0.47 
22 0.66 22 0.11 0.17 0.24 0.33 0.43 
24 o.n 24 0.10 0.16 0.22 0.30 0.40 

Area of Steel for Each Face 

dla[ln) 0.500 0.625 0.750 0.875 1.000 1.128 1.270 1.410 
fy [k~J 60 60 60 60 60 75 75 75 

TotaiAs.min 0.53 0.53 0.53 0.52 0.52 0.41 0.41 0.41 
[ACI10.S.1] 

" 
\iu \2.'5 '::. {).~6 . -. - te.Ar ctv~ 

M-r ~ lv\\.( t-:::t.3 = o.=t3 
cf>Ml-l - .Z-'3.~\ 

M- : M4 ..... 33.3 = 0.60 -
tMV\ L\0,8:3 
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UnitWt 
Min trlb area from group 

Max trib area from group 

PeriN and PeriS 

Floor UllaCie 
2 Cap 
1 Roof 

Base 

PeriW 

Floor Uoaa 

2 Cap 
1 Roof 

Base 

0.150 -kd 
Varies trc..,T..-J 
Varlea tr cForc......-lon) 

L Min _l Max I 
CUIII C•m Floor Red. 

Fir. Ht. Elnalloa Wldtb Length Trlb A. Trlb A. Trlb A. Trlb A. DL LL 

_l Min 

Self Total 

WI DL 
fl. ft. "' In IO.ft IQ, ft IQ, ft IQ, ft Olf Dlf IIIDt IdOl 

16.68 15.6 0 0 0 0 0 0 0 0 0 0 
15.75 -1 .0 14 1236 0 0 1000 • 1000 2SO 100 284 284 

·16.8 
284 

L Min I Max l_ I Min 

Cum CuDl Floor Red. Self Total 

Fir. Ht. EleYatloa Wldtlo Luatll Trib A. Trlb A. Trlb A. Trlb A. OL LL Wt OL 
fl. fl. Ia Ia IQ, ft IQ, ft IQ, ft IQ. ft Dlf Plf IdOl kiPS 

16.68 15.8 0 0 0 0 0 0 0 0 0 0 
15.75 ·1.0 14 2184 288 28& 288 2&8 250 100 502 574 

·16.8 
SOL __ 

Print udte 5/3/2005 

~~~~d,, dlf I 
I ___ to 1.o 1.o 

_l Max l l Min Max 

CIIID Total Cam Cua LL CumRed. c.m Cum 1.42(dH)D+0.5L 1.9*0 1.4(dii)D+I.7L! 
DL OL OL Reducible LL •;. JIIUitipller LL Servlc:e Senko Dalp Dalp Dai&D. 

kiPI IdOl kiD• kiDS kl01 IdOl kl"' IdOl kiDI ldPI 
0 0 0 0 1.00 0 0 0 0 0 0 

284 S34 534 too 1.00 100 384 634 808 2S6 917 

I Max I I Min Max 

Cum Total C•m Cum LL CumRed. C•m Cum 1.42(d~SL 0.9*0 1.4(dlf)D+I. 7L 

DL DL DL Red•dble LL ,-. muWpller LL Servlee Servlee Dulp DaiiiD Dalp 
ldpa ldpo klpa kips klpa kiPI kiPS kips klpl klPI 

0 0 0 0 1.00 0 0 0 0 0 0 
S74 S74 S74 29 1.00 29 602 602 &29 516 852 

---------·- ---------~-- ·---- L___ 
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SHI!AR WALL SHEAR CHECK 

Etabs model: None-Hand Calc 
Date: 513/2005 
By: NJR 

• 
WsiiiD Story Width Length r. t., ' In In 1!!11 ksl 

PeriN&PeriS B1 14 1236 5000 60 0.60 

~ 

WeiiiD Story Width Length r • f., • In In IIIII ksl 
PeriW B1 14 2164 5000 60 0.60 

Shear Reinforcement of Wall 

Check size of 
VniMil• section 

v. A.., 10Acp*sqrt(fc:) Vnmox<(VJ4>) +V. 
"kl_pa ln2 

kl~ kl~ 

1653 17304 12236 OK 1468 

Shear Relnforc:.ment of Wall 

Check size of 
Vn~• section 

v. A.. 10Acp'sqrt(fc) Vnmu<(VJ4>) 4>V • 
kiPS ln2 

kiPS killS 
2446 30576 21620 OK 2594 

w 

Check design 
Area of v. 
steel • min ofV0+V0 Ovaratrength 

within Spacing Spacing or Provided 
ProQ'd spacing required provided PPI'OIIIdod V.+V0 10Ac:p*sqrt(fc) VJ4>Vn (V.+V.)N. 

ln1 In In kiPII klDII 
0.0025 0.40 11.4 12.0 0.0024 4919 4919 0.63 2.65 

Chackdulgn 

Overstrength I 
Area of v. 

steel • min ofV.+V0 

within Spacing Spacing or Provided 
Proq'd spacing required provided Porovtdod v.+v. 10Acp*sqrt(fc) VJ+Vn (V.+v.)N. 

ln2 In In kipS klllll 
0.0025 0.40 11.4 12.0 0.0024 8692 8692 0.47 3.55 
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301 Mission Street 

San Francisco, CA 

5.2 South Perimeter Wall 

DESIMONE 
Project #4069 

The out-of-plane loads are the same as for the north and west tower perimeter walls resulting in 
the same vertical steel I the wall. 

At level 1, the south wall moves five feet further south. This setback in the wall requires a special 
torsion beam. This torsion beam is supported by wall below and restrained against torsion by 
beams 801-03. 

5.1-) 
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301 Mission Street 

San Francisco. CA 

6.1 Design Methodology and Assumptions 

DESIMONE 
Project #4069 

The foundation system consists of a 178'-4" {N-S) x 171'-7" {E-W) mat underneath the podium 
structure. The mat is 8'-0" thick directly underneath the core and 6'-0" thick in all other areas. 
Loads onto the foundation mat include column and wall gravity loads. wall seismic loads. and 
uplift due to groundwater pressure below. 

Analysis and design are done with the aide of a three-dimensional computational program. 
SAFE. Soil subgrade moduli values are obtained from the project geotechniCal engineer. 
Treadwell & Rollo. dated January 4. 2005. These values are established through close 
collaboration between the two offices. 

Analysis of the foundation mat is performed using SAFE, where the soil pressures are computed 
·and checked. Because the weight of the podium structure is relatively light and the 
groundwater produces uplift forces on the mat. tie-downs are used to hold down the ·west side 
of the mat. These tie-downs take tension when the surrounding mat is pushed upward and do 
not take any load when the surrounding mat is in compression. 

Since the tie-downs are modeled as point supports and can actually take compression in the 
SAFE model. four models are created (all tie-downs, no tie-downs, tie-downs on the northern 
half. and tie-downs on the southern half) and the load cases are analyzed in the appropriate 
model so as to ensure proper modeling of this tension-only element. 
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301 Mission Street - Podium Fooodation Mat 
Foundation Mat with TI&-Oowns 60 kf~n 
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301 Mission S1reet- Podium Foundation Mat 

Foundation Mat with Tie-Downs 60 klin 
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301 Mission Street· Podit.m Foundation Mat 
Foundation Mat with Tie-Downs 60 kiln 
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301 Mission Street 

San Francisco, CA 

6.2 Design Forces and Load Combinaflons 

DESIMONE 
Project #4069 

loads onto the foundation mat include gravity loads from the columns and walls and seismic 
loads from the shear walls. Uplift forces on the mat due to groundwater pressure are also 
included. 

ASD load combinations per UBC-97 are used for the analysis of the foundation mat. load 
combinations include seismic loads in both directions, including orthogonal and torsional effects. 
Combinations also include the effects of the groundwater, both during dewatering (no water 
pressure) and after dewatering has been stopped and full water pressure is developed. 

Strength design of concrete requires the amplification of the loads. However, in this case 
amplifying the loads will result in a quasi "unstable" condition of the structure and a meaningless 
soil pressure distribution. In lieu of amplifying the loads, and then reducing .the strength of the 
reinforced concrete mat, the design is done with ASD load cases with modified phi faCtors to 
account for both the reduction in strength and the amplification of the load effects. 
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DODSONNOC00000316 



· r:j~fo {c::;>C? 301 Mission Street 
Podium Foundation Mat 

·VAUJ.f!b t1a:H :Jyis ~~vlt--( CALes (9?e 4d:>9-:Jp-~vitrco~.x\s) 
- CoWHN 1JE-AO £. L\\l5 LOADS 

"' 

~ ...., 

\ 

\ 

I 

~ 
.-t' -.... 

- WAlL 1XAP R UV~ LDAtG 

+P-5'2o +'P=~ . D~!l\4 + t..-=_J2co L;:: I 

L-=343 
+ + + + 

-D-~ t>=QGf:t- 'D=B'23 \):::4-Sh D== l312"1 
L;- e\ t...:- l6::t L= lt2-C:1 L-=4a1 L==bB'Z 

t>:::. Tb-=18 + 

tr--l~ L..=B43 
V-14b P-1~ L:=32t2 · 

+ L.--==140 + L.=5q\ 
'D=~c¥n-
L.-=5~ 

v~lf¢h ll 
V"""81B2/ L.===-~o 

'r --%43 L=~'2.1 . '-...._ I ~.tzl 
. ~ -

~ ~ L-461 
+D:;:;4t2-l +p::::.IB4G 

~ 11. L-'201 L=4Cl3 ID:::.uco ;I..?I'72>D=l3'2.=t--.} 

1--4'26 + +t>=!Qre 

=o~ 
~q P=[Cl~ 

~ 
'D:::;%1 L-::::~ 

~ L=·\4-l 'D J}A~ f::: lefoo t.:=411 
..Q l=~ ~ L =813 I\ 
~ Cl 

+'D-:::::410, +'D~I'2/ol 'D= 144-:::J D=lo% + 
L.., :,w L:=4tB L=004- L=334--

+ + + + + 
V=0~ D=l5eft P='2'2ol 'D-==1~ 
1.;= 14<2- L=375b L=BQ'Z L-3Cfr? 

I 

D=J?Cfi D=5S3 D::;4e::J P-=bq(:;, D::-e64· 'D-==t?Biz. l.--- 140 L-=!(b f....;-(otl L.=\q,() L='246 L-=1'26 
t/-::: t:4334 L-=8'1L 

(\ 

\ -=t 2' ..... 

\oT 1)\..,--= S: ,6«'2-- k + 4G?,0\3 k -= %~-405 k.. 
ToT LL. ~ L1i~o3 k + .:=tto6 I k =- lb,oS4 k 

C14,~q~ 

SAFEv8.0.1 • File:4069-20041214-Podium- December20,2004 14:47. Scale:UserScale -· . .. . -· ~- ·- . "' ... 

'D 
L.. 

D 
L 

~ 
G': 
~ 
II' 

....l 

'D 

§ 
~ 
\\ 

D 

p 
L 

DODSONNOC00000317 



301 Mission Street- Podium Foundation Mat 
Foundation Mat with Tie-Downs 60 kiln 
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301 Mission Street 
San Francisco, CA 

6.3 Detailed Design 

DESIMONE 
Project #4069 

Tie-Downs -The tie-downs are designed using the maximum tension forces from all load cases. 
Maximum forces from transient load cases (seismic) are decreased by 75% (equivalent of a 1/3-
stress increase in the capacity) and compared to the maximum forces due to any permanent 
load cases. 

One-way Shear- 1-way shear in the foundation mat is checked by inspecting the shear stress 
contours of the various load combinations. At most locations, the concrete shear capacity is 
adequate for the respective loads. Some shear reinforcement, however, are required at various 
locations ·around shear walls. 

Two-way Shear- 2-way shear in the mat is checked by calculating the punching shear capacity 
for various column sizes found on the podium foundation mat. At all columns, the 2-way shear 
capacity is greater than the applied load. 

Flexure- Flexural reinforcement is designed using all four models in SAFE for both directions on 
both the top and bottom of the mat. 

b. 3 -I 
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S A F E (TM) 
Version 8.0.0 

Copyright (C) 1980-2004 
COMPUTERS AND STRUCTURES, INC. 

All rights reserved 

This copy of SAFE is for the exclusive use of 

THE LICENSEE 

Unauthorized use is in violation of Federal copyright laws 

It is the responsibility of the user to verify all 
results produced by this program 

17 May 2005 14:27:09 
Program SAFE Version 8.0.0 File:4069-20050509-Podium-Mat-all tie-downs.OUT 

Foundation Mat with Tie-Downs @ 60 k/in 

G L 0 B A L F 0 R C E B A L A N C E 

TOTAL FORCE AND MOMENT AT THE ORIGIN, IN GLOBAL COORDINATES 

LOADFDL ------------------
FX FY FZj MX MY 

APPLIED .000000 .000000 -78704.955 -8.8349E+07 9.3952E+07 
SPRINGS .000000 .000000 78699.386 8.8341E+07 -9.3943E+07 

TOTAL .000000 .000000 -5.568654 -7308.213 8573.537 

LOADLL ------------------
FX FY FZ / MX MY 

APPLIED .000000 .000000 -16033.994 -1. 8764E+07 1. 9861E+07 
SPRINGS .000000 ·.oooooo 16032.745 1.8762E+07 -1 . 9859E+07 

TOTAL .000000 .000000 -1.249038 -1646.571 1923.489 

LOADMAT ------------------
FX FY FZ/ MX MY 

APPLIED .000000 .000000 -29937.179 -3.2294E+07 3.2204E+07 
SPRINGS .000000 .00!)000 29935.352 3.2292E+07 -3 .• 2201E+07 

TOTAL .000000 .000000 -1.826370 -2374.234 2810.456 

LOADWATER ------------------
FX FY Fz/ MX MY 

APPLIED .000000 .000000 101775.596 1.0899E+08 -1.0524E+08 
SPRINGS .000000 .000000 -101769.857 -1.0898E+08 1.0523E+08 

. TOTAL .000000 .000000 5.739567 7501.840 - 8829.959 

LOADGDL ------------------
FX FY Fz/ MX MY 

APPLIED .000000 .000000 -37164.986 -4.0221E+07 4.0014E+07 
SPRINGS .000000 .000000 37163.095 4.0219E+07 -4.0011£+07 

TOTAL .000000 .000000 -1.890770 -2554.:n5 2908.568 

LOAD7DL ------------------
FX FY Fz/ MX MY 

APPI,IED .000000 .000000 -57512.964 -6.3328E+07 6.7010E+07 
SPRINGS .000000 .000000 57509 . 264 6 . 3323E+07 -6 . 7004E+07 

TOTAL .000000 .000000 -3 . 699854 -4892.762 5695.348 
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SAFE 301 Mission Street - Podium Foundation Mat 
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SAFE v8.0.6 - File: 4069-2005()5()9-Podlum-Mat·no tie-downs-align - May 23,2005 19:14 • Scale: 11n =32ft 
Soli Pressure Diagram • (GRAV) - Ki~ft Units 
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. 
SAFE 301 Mission Street - Podium Foundation Mat 

Foundation Mat with Tie-Downs 0 60 kiln 

o?fD+ H-+(SQy+0.~)/14 

0.00 0.88 1.75 2.63 3.~~------4~.38~------~525~------~6.~1~3 ______ ~7~.00~------~l 

SAFE v8.0.6 - File: 4069-20050509-Podium-Mat-all tie-downs-align - May 23,2005 19:12 - Scale: 1 In= 32ft 
Soil Pressure Diagram - (9DHEYP1) - Klp-ft Units 
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' SAFE 

1.75 2.63 -----· -~ - --
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4.38 

301 Mission Street - Podium Foundation Mat 
Foundation Mat with Tie-Downs 0 60 

SAFE v8.0.6 - File: 4069-20050509-Podium·Mat-no tl&downs-align - May 23.2(105 19:15 - Scale: 1 In= 32ft 
Soil Pressure Diagram - (DLEYP) - Kip-ft Units 0~-s 
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301 Mission Street - Podlm~ Fol.l'ldatlon Mat 
Foundation Mat with Tle-Oowns 0 60 kiln 
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SAFE v8.0.6 - File: 4069-20050509-Podium-Mat-no tie-downs-align • May 23,2005 19:16 • Scale: 1 In= 32ft 
Soil Pressure Diagram - (DLEYP2) • Kip-ft Units 
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301 MJs$lon Street- PodJum f, .JaCon Mat 
FO<rodatkln Mat with Tie-Downs 60 kiln 
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SAFE 301 Mission Street - Podium Foundation Mat 
Foundation Mat wtlh Tie-Downs 60 kiln 
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301 Mission Street- Podium Foundation Mat 

-----.---1""- ----- ... -
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SAFE v8.0.6 - File: 4069·20050509-Podlum-Mat-all tie-<lowns-allgn - May 23,2005 19:58 • Scale: 1 in = 32 ft 
Slab Resultant Vmax Diagram - (90HEXP2) - Kip-ft Units 
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301 MISSion Street - Podium FolM'ldatlon Mat 
Foundation Mat with Tie-Downs 0 80 kfan 
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Slab Resultant Vmax Diagram - (9DHEXP1) - Kip-ft Units '-· !.· \\ 
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3o1 Ml$slon Street- Podium Foundation Mat 
· Foundation Mat with Tie-Downs 60 kiln 
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3o1 Mission Street- Podium Foundation Mat 
· Foufldation Mat with Tie-Downs 60 klin 
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301 Mi$slon Street- Podium Foundation Mat 
. Foundation Mat with Tle-Oowns 60 klin 
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301 Mission Street 
San Francisco, CA 

7.1 North, East. and South Perimeter Wall 

DESIMONE 
Project #4069 

The north, east, and south perimeter walls are the same in geometry and extend from the 
ground floor down to level B5. The walls are 51 '-9" high and braced at each basement level 
slab every 9'-0", with the top portion between level B2 and the ground floor un-braced 15'-9". 
The walls are 14" thick from the ground level to B2 and 18" thick from levels B2-B5. 

One wall representing the north, east, and south walls is modeled and analyzed using the 
computational program, RISA. Loads applied to the wall include the permanent and seismic 
soil pressure along the height of the wall. A traffic surcharge is also applied along the top 10 feet 
of the wall. The wall is assumed to be fixed at the base (level B5) and pinned at each level and 
at the top (B4-ground floor). 

The shear in the wall due to the out-of-plane loads is checked assuming the concrete shear 
capacity is sufficient to take applied shear. Horizontal shear reinforcement is required for 
resisting the in-plane seismic loads along the wall. The required vertical flexural reinforcement is 
designed for both the interior and soil faces based on the maximum moments obtained from the 
RISA analysis. The wall has also been checked at the four large slab openings at the corners on 
the mid-rise. 

7.'- \ 
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UiiitWt 
Min_ tnb area from group 
Max trib area from group 

PeriS 

Floor Utaae 
13 Cap 
12 Roof 
11 Typ 
10 Typ 
9 Typ 
8 Typ 
7 Typ 
8 T>!> 
5 Typ 
4 T>!> 
3 Public 
2 Public 
1 Public 

81 J>ar1dni 
82 Parkin& 
83 Park ina: 
B4 P&rking 

Base 

0.150 kef 

Varies ft'- (For T.-hll) 

Varies rtZ{ForCo~J 

Fir. Ht. Ekvation Width Leagtb 
lt. ft. .. .. 

12.75 141.3 0 0 
12.83 128.6 0 0 
10.75 115.8 0 0 
10.75 105.0 0 0 
10.75 94.3 0 0 
10.75 83.5 0 0 
10.75 72.8 0 0 
10.75 62.0 0 0 
10.75 51.3 0 0 
10.75 40.5 0 0 
13.42 29.8 0 0 
17.33 16.3 14 2041 
15.00 -1.0 14 2041 

9.00 ·16.0 18 2041 
9.00 -25.0 18 2041 
9.00 -34.0 18 2041 
9.00 -43.0 18 2041 
0.00 ·52.0 

---

Min 

TribA. 
tQ.Ct 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

3672 
1619 
IIS8 
\ISS 
IIS8 
1158 

Max 

Cum Cam Floor R<d. Gravity Beams TonlonBH.na 
TribA. TrlbA. TribA. DL LL Total Tdb Length Wt. TribLenath Wt 

... It ... rt ... rt ••f •• r ft kif rt kif 
0 0 0 0 0 0 0.000 
0 0 0 0 0 0 0.000 0 0 
0 0 0 0 0 0 0.000 0 0 
0 0 0 0 0 0 0.000 0 0 
0 0 0 0 0 0 0.000 0 0 
0 0 0 0 0 0 0.000 0 0 
0 0 0 0 0 0 0.000 0 0 
0 0 0 0 0 0 0.000 0 0 
0 0 0 0 0 0 0.000 0 0 
0 0 0 0 0 0 0.000 0 0 
0 0 0 0 0 0 0.000 0 0 

3671 4079 4079 350 40 192 1.92S 170 1.8& 
5291 1810 5889 200 100 66 1.400 170 1.88 
6449 1307 7197 ISS so 0 0.000 0 0 
7608 1233 &430 ISS so 0 0.000 0 0 
8766 1233 9663 ISS so 0 0.000 0 0 
992S 1233 1089S ISS so 0 0.000 0 0 

-- -- --·····----

Pri~ Date 412.212005 

I dlf dlf dW----. 
1.0 1.o 1.0 I 

Min Min Max ..... Sdf Tot..l C•m Total Cum C.m Ll. CumiWI. c ... Cum 1.4Z(dii)D+0.5L 0.9•D 1.4(dii)D+I.71 
DL Wt DL DL DL DL RedudbleLL %multiplier LL ServJte Strvice Dtslp Dulo• O..lgu 

klpo kJm klpt kiDS kips kl .. kl .. kiDs - """ kiPS kiPS kl .. 
0 0 0 0 0 0 0 1.00 0 0 0 0 0 #DIV/0~ 0 0 0 0 0 0 0 #DIVA)! IIDIVJO! #OIVIO! N-DIV/01 #DIYJO! 0 
0 0 0 0 0 0 0 #DIVK:l! #DIVIO! #DIVJO! N-DIVKl! #DIVJO! 0 #DIV/0! 
0 0 0 0 0 0 0 #DlVIO! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 #DNIO! 
0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! #DlV/0! #DIV/0! 0 #DIV/0! 
0 0 0 0 0 0 0 #DIV/0! #DlVlO! #DIV/0! #DIV/0! #DIV/0! 0 #OIVIO! 
0 0 0 0 0 0 0 #DIV/0! #DIV/0! fDIVJO! «OIVIO! #DIVJO! 0 #DIV/0! 
0 0 0 0 0 0 0 #DJVN! IIDIV!OI #DIV!U! #DIVIO! #DIV/0! 0 N-DIV/0! 
0 0 0 0 0 0 0 #DlV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 #DIV/0! 
0 0 0 0 0 0 0 #DIV/0! #DJV/0! #DIV/0! #OIVIO! #DIV/0! 0 #DIV/0! 
0 0 0 0 0 0 0 #DIV/0! #DIV/0! #OIV/0! #DIVIO! #DfV/01 0 #DfV/0! 

688 >16 2489 2489 2632 2632 147 1.00 147 2636 m 3811 2240 393S 
411 446 1181 3671 1220 l8S2 309 1.00 309 3980 4160 S624 3304 5917 

0 344 S24 4195 S47 4399 367 0.44 160 4355 4559 6326 3775 6430 
0 344 S24 4719 Sl6 4934 42S 0.42 179 4898 Sill 7096 4247 7213 
0 344 524 S243 S36 5470 483 0.41 198 S441 S668 7866 4718 7994 
0 344 S24 5767 S36 600S 540 0.40 216 S98l 6222 8636 Sl90 8775 

-- 1100 2340 --···-·····-- --- --- --- -

1-.. \·\b 
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14 x 2041 in 

Code: ACI 318-95 

Units: English 

Run axis: About X-axis 

Run option: Investigation 

- ·"3nderness: Not considered 

Column type: Structural 

Bars: ASTM A615 

Date: 04/22/05 

Time: 18:10:05 

p (kip} 
90000 

;~~ 
I ~ 
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/ /\ 
/ \ 

/ \ 

-10000 

/ 
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/ 
fs=O 
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fs=O.Sfy 

.L =±:6 ~2 
: ~:;i£ .. : 

---Yi~~4 
~_:_~-:;; ~---- ---------
~, 1 

:""\\ \ 

I 
I 

2000000 
) ~-

Mx (k-ft) 

File: F:\PROJECTS\4069\PCA\PODIUM\14-406-~L 1.C_<::)~) 

Project: 

Column: 

f'c = 5 ksi 

F:c = 4031 ksi 

rc = 4.25 ksi 

e_u = 0.003 in/in 

Beta1 = 0.8 

r.nnfin~m~nt· Ti~rl 

fy = 60 ksi 

Es = 29000 ksi 

e_rup =Infinity 

Engineer: 

Ag = 2857 4 inA2 

As = 74.80 inA2 

Xo = 7.00 in 

Yo = 1020.50 in 

Clear spacing = 10.42 in 

nhif~\ = 0 1=1 nhilh\ = n Q nhifr.\ = n 7 

374 #4 bars 

Rho = 0.26% ~jr..l._, 

lx = 9.91918e+009 inA4 

ly = 466709 inA4 

Clear cover= N/A "'· ,_, 
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04/22/85 PCACOL V3.00 - PORTLAND CEMENT ASSOCIATION -
I 18:09:58 Licensed to: Licensee name not yet specified. 

General Information: 
===========~======== 

File Name: F:\PROJECTS\4069\PCA\PODIUM\14-406-1\PERISL1.COL 
Project: 
Column: 
Code: ACI 318-95 

Run Option: Investigation 
Run Axis: X-axis 

Material Properties: 

f'c 5 ksi 
Ec = 4030.51 ksi 
fc = 4.25 ksi 
Ultimate strain = 0.003 in/in 
Betal = 0.8 

Section: 

Exterior Points 
No. X (in) Y (in) 

1 0.0 0.0 

No. 

2 

Gross section area, Ag 28574 in"2 
Ix 9.91918e+009 in"4 
Xo = 7 in 

Reinforcement: 
============== 

Rebar Database: ASTM A615 
Size Diam (in) Area (in"2) Size Diam 

Engineer: 
Units: English 

Slenderness: Not considered 
Column Type: Structural 

fy = 60 ksi 
Es = 29000 ksi 
Rupture strain = Infinity 

x (in) 

Iy 
Yo 

14.0 

Y (in) 

0.0 

466709 in"4 
1020.5 in 

(in) Area (in"2) 

No. 

3 

Size Diam 

X (in) 

14.0 

(in) Area 

Page 2 
PERISL1 

Y (in) 

2041.0 

(in"2) 
--------- ----------- --------- ----------- --------- -----------

# 3 0.38 0.11 # 4 0.50 0.20 lt 5 
# 6 0.75 0.44 # 7 0.88 0.60 # 8 
# 9 1.13 1.00 # 10 1.27 1. 27 # 11 
# 14 1. 69 2.25 # 18 2.26 4.00 

Confinement: Tied; #3 ties with #10 bars, #4 with larger bars. 
phi(a) = 0.8, phi(b) = 0.9, phi(c) = 0.7 

Pattern: Irregular 

Total steel area, As 74.80 in"2 at 0.26% 

Area in"2 X (in) y (in) Area in"2 X {in) y (in) Area in"2 
--------- -------- -------- --------- -------- -------- ---------

0.20 1.5 1.5 0.20 12.5 1.5 0.20 
0.20 12.5 12.5 0.20 1.5 23.5 0.20 
0.20 1.5 34.5 0.20 12.5 34.5 0.20 
0.20 12.5 45.5 0.20 1.5 56.5 0.20 
0.20 1.5 67.5 0.20 12.5 67.5 0.20 
0.20 12.5 78.5 0.20 1.'5 89.5 0.20 
0.20 1.5 100.5 0.20 12.5 100.5 0.20 
0.20 12.5 111.5 0.20 1.5 122.5 0.20 
0.20 1.5 133.5 0.20 12.5 133.5 0.20 
0.20 12.5 144.5 0.20 1.5 155.5 0.20 
0.20 1.5 166.5 0.20 12.5 166.5 0.20 
0.20 12.5 177.5 0.20 1.5 188.5 0.20 
0.20 1.5 199.5 0.20 12.5 199.5 0.20 
0.20 12.5 210.5 0.20 1.5 221.5 0.20 
0.20 1.5 232.5 0.20 12.5 232.5 0.20 
0.20 12.5 243.5 0.20 1.5 254.5 0.20 
0.20 1.5 265.5 0.20 12.5 265.5 0.20 

0.63 0.31 
1. 00 0.79 
1. 41 1.56 

X (in) y (in) 
-------- --------

1.5 12.5 
12.5 23.5 
1.5 45.5 

12.5 56.5 
1.5 78.5 

12.5 89.5 
1.5 111.5 

12.5 122.5 
1.5 144.5 

12.5 155.5 
1.5 177.5 

12.5 188.5 
1.5 210.5 

12.5 221.5 
1.5 243.5 

12.5 254.5 
1.5 276.5 

1-.\-lB 
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0.20 12.5 276.5 0.20 1.5 287.5 0.20 12.5 287.5 

0.20 1.5 298.5 0.20 12.5 298.5 0.20 1.5 309.5 

0.20 12.5 309.5 0.20 1.5 320.5 0.20 12.5 320.5 

0.20 1.5 331.5 0.20 12.5 331.5 0.20 1.5 342.5 

0.20 12.5 342.5 0.20 1.5 353.5 0.20 12.5 353.5 

0.20 1.5 364.5 0.20 12.5 364.5 0.20 1.5 375.5 

0.20 12.5 375.5 0.20 1.5 386.5 0.20 12.5 386.5 

0.20 1.5 397.5 0.20 12.5 397.5 0.20 1.5 408.5 

0.20 12.5 408.5 0.20 1.5 419.5 0.20 12.5 419.5 

0.20 1.5 2039.5 0.20 12.5 2039.5 0.20 1.5 2028.5 

0.20 12.5 2028.5 0.20 1.5 2017.5 0.20 12.5 2017.5 

0.20 1.5 2006.5 0.20 12.5 2006.5 0.20 1.5 1995.5 

0.20 12.5 1995.5 0.20 1.5 1984.5 0.20 12.5 1984.5 

0.20 1.5 1973.5 0.20 12.5 1973.5 0.20 1.5 1962.5 

0.20 12.5 1962.5 0.20 1.5 1951.5 0.20 12.5 1951.5 

0.20 1.5 1940.5 0.20 12.5 1940.5 0.20 1.5 1929.5 

0.20 12.5 1929.5 0.20 1.5 1918.5 0.20 12.5 1918.5 

0.20 1.5 1.907. 5 0.20 12.5 1907.5 0.20 1.5 1896.5 

0.20 12.5 1896.5 0.20 1.5 1885.5 0.20 12.5 1885.5 

0.20 1.5 1874.5 0.20 12.5 1874.5 0.20 1.5 1863.5 

0.20 12.5 1863.5 0.20 1.5 1852.5 0.20 12.5 1852.5 

0.20 1.5 1841.5 0.20 12.5 1841.5 0.20 1.5 1830.5 

0.20 12.5 1830.5 0.20 1.5 1819.5 0.20 12.5 1819.5 

0.20 1.5 1808.5 0.20 12.5 1808.5 0.20 1.5 1797.5 

0.20 12.5 1797.5 0.20 1.5 1786.5 0.20 12.5 1786.5 

0.20 1.5 1775.5 0.20 12.5 1775.5 0.20 1.5 17 64.5 

0.20 12.5 1764.5 0.20 1.5 1753.5 0.20 12.5 1753.5 

0.20 1.5 1742.5 0.20 12.5 1742.5 0.20 1.5 1731.5 

0.20 12.5 1731.5 0.20 1.5 1720.5 0.20 12.5 1720.5 

0.20 1.5 1709.5 0.20 12.5 1709.5 0.20 1.5 1698.5 

0.20 12.5 1698.5 0.20 1.5 1687.5 0.20 12.5 1687.5 

0.20 1.5 1676.5 0.20 12.5 1676:5 0.20 1.5 1665.5 

0.20 12.5 1665.5 0.20 1.5 1654.5 0.20 12.5 1654.5 

0.20 1.5 1643.5 0.20 12.5 1643.5 0.20 1.5 1632.5 

0.20 12.5 1632.5 0.20 1.5 1621.5 0.20 12.5 1621.5 

0.20 1.5 430.4 0.20 12.5 430.4 0.20 1.5 441.4 

0.20 12.5 441.4 0.20 1.5 452.3 0.20 12.5 452.3 

0.20 1.5 463.2 0.20 12.5 463.2 0.20 1.5 474.1 

0.20 12.5 474.1 0.20 1.5 485.1 0.20 12.5 485.1 

0.20 1.5 496.0 0.20 12.5 496.0 0.20 1.5 506.9 

0.20 12.5 506.9 0.20 1.5 517.8 0.20 12.5 517.8 

0.20 1.5 528.8 0.20 12.5 528.8 0.20 1.5 539.7 

0.20 12.5 539.7 0.20 1.5 550.6 0.20 12.5 550.6 

0.20 1.5 561.6 0.20 12.5 561.6 0.20 1.5 572.5 

0.20 12.5 572.5 0.20 1.5 583.4 0.20 12.5 583.4 

0.20 1.5 594.3 0.20 12.5 594.3 0.20 1.5 605.3 

0.20 12.5 605.3 0.20 1.5 616.2 0.20 12.5 616.2 

0.20 1.5 627.1 0.20 12.5 627.1 0.20 1.5 638.0 

0.20 12.5 638.0 0.20 1.5 649.0 0.20 12.5 649.0 

0.20 1.5 659.9 0.20 12.5 659.9 0.20 1.5 670.8 

0.20 12.5 670.8 0.20 1.5 681.8 0.20 12.5 681.8 

0.20 1.5 692.7 0.20 12.5 692.7 0.20 1.5 703.6 

0.20 12.5 703.6 0.20 1.5 714.5 0.20 12.5 714.5 

0.20 1.5 725.5 0.20 12.5 725.5 0.20 1.5 736.4 

0.20 12.5 736.4 0.20 1.5 747.3 0.20 12.5 747.3 

0.20 1.5 758.2 0.20 12.5 758.2 0.20 1.5 769.2 

0.20 12.5 769.2 0.20 1.5 780.1 0.20 12.5 780.1 

0.20 1.5 791.0 0.20 12.5 791.0 0.20 1.5 802.0 

0.20 12.5 802.0 0.20 1.5 812.9 0.20 12.5 812.9 

0.20 1.5 823.8 0.20 12.5 823.8 0.20 1.5 834.7 

0.20 12.5 834.7 0.20 1.5 845.7 o~2o 12.5 845.7 

0.20 1.5 856.6 0.20 12.5 856.6 0.20 1.5 867.5 

0.20 12.5 867.5 0.20 1.5 878.4 0.20 12.5 878.4 

0.20 1.5 889.4 0.20 12.5 889.4 0.20 1.5 900.3 

0.20 12.5 900.3 0.20 1.5 911.2 0.20 12.5 911.2 

0.20 1.5 922.2 0.20 12.5 922.2 0.20 1.5 933.1 

1-. \-\c; 
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0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
Q.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 

12.5 
1.5 

12.5 
1.5 

12.5 
1.5 

12.5 
1.5 

12.5 
1.5 

12.5 
1.5 

12.5 
1.5 

12.5 
1.5 

12.5 
1.5 

12.5 
1.5 

12.5 
1.5 

12.5 
1.5 

12.5 
1.5 

12.5 
1.5 

12.5 
1.5 

12.5 
1.5 

12.5 
1.5 

12.5 
1.5 

12.5 
1.5 

12.5 
1.5 

12.5 
1.5 

933.1 
954.9 
965.9 
987.7 
998.6 

1020.5 
1031.4 
1053.3 
1064.2 
1086.1 
1097.0 
1118. 8 
1129.8 
1151. 6 
1162. 6 
1184.4 
1195.3 
1217.2 
1228.1 
1250.0 
1260.9 
1282.8 
1293.7 
1315.5 
1326.5 
1348.3 
1359.2 
1381.1 
1392.0 
1413.9 
1424.8 
1446.7 
1457.6 
1479.4 
1490.4 
1512.2 
1523.2 
1545.0 
1555.9 
1577.8 
1588.7 
1610.6 

0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 

1.5 
12.5 
1.5 

12.5 
1.5 

12.5 
1.5 

12.5 
1.5 

12.5 
1.5 

12.5 
1.5 

12.5 
1.5 

12.5 
1.5 

12.5 
1.5 

12 . 5 
1.5 

12.5 
1.5 

12.5 
1.5 

12.5 
1.5 

12.5 
1.5 

12.5 
1.5 

12.5 
1.5 

12.5 
1.5 

12.5 
1.5 

12.5 
1.5 

12.5 
1.5 

12.5 

944.0 
954.9 
976.8 
987.7 

1009.6 
1020.5 
1042.4 
1053.3 
1075.1 
1086.1 
1107.9 
1118.8 
1140.7 
1151.6 
1173.5 
1184.4 
1206.3 
1217.2 
1239.0 
1250.0 
1271.8 
1282.8 
1304.6 
1315.5 
1337.4 
1348.3 
1370.2 
1381.1 
1403.0 
1413.9 
1435.7 
1446.7 
1468.5 
1479.4 
1501.3 
1512.2 
1534.1 
1545.0 
1566.9 
1577.8 
1599.6 
1610.6 

0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 

12.5 
1.5 

12.5 
1.5 

12.5 
1.5 

12.5 
1.5 

12.5 
1.5 

12.5 
1.5 

12.5 
1.5 

12.5 
1.5 

12.5 
1.5 

12.5 
1.5 

12.5 
1.5 

12.5 
1.5 

12.5 
1.5 

12.5 
1.5 

12.5 
1.5 

12.5 
1.5 

12.5 
1.5 

12.5 
1.5 

12.5 
1.5 

12.5 
1.5 

12.5 
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944.0 
965.9 
976.8 
998.6 

1009.6 
1031.4 
1042.4 
1064.2 
1075.1 
1097.0 
1107.9 
1129.8 
1140.7 
1162.6 
1173.5 
1195.3 
1206.3 
1228.1 
1239.0 
1260.9 
1271.8 
1293.7 
1304.6 
1326.5 
1337.4 
1359.2 
1370.2 
1392.0 
1403.0 
1424.8 
1435.7 
1457.6 
1468.5 
1490.4 
1501.3 
1523.2 
1534.1 
1555.9 
1566.9 
1588.7 
1599.6 

Factored Loads and Moments with Corresponding Capacities: (see user's manual for notation) 
======~=============================~==================== 

No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 

Pu 
kip 

3825.0 
5896.0 
6719.0 
7603.0 
8508.0 
9418.0 
3824.2 
5842.1 
6550.8 
7468.5 
8398.2 
9315.8 
2227.0 
3031.0 
3383.0 
3740.0 
4076.0 

Mux 
k-ft 

586.2 
58244.8 
81037.8 
82933.4 
85206.4 
87554.2 

100076.1 
198988.0 
209984.0 
222084.8 
233805.6 
244931.8 

586.2 
58244.8 
81037.8 
82933.4 
85206.4 

fMnx 
k-ft 

606441.0 
744174.8 
796478.2 
850991.9 
904914.1 
957077.7 
606385.3 
740698.8 
785907.9 
842807.7 
898480.8 
951323.3 
494631. 7· 
551457.9 
575976.5 
600612.4 
623574.9 

fMn/Mu 

1034.462 
12.777 

9.828 
10.261 
10.620 
10.931 

6.059 
3. 722 
3.743 
3.795 
3.843 
3.884 

843.739 
9. 468 
7.108 
7.242 
7.318 

,.,,-2D 
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04/22/05 PCACOL V3.00 - PORTLAND CEMENT ASSOCIATION - Page 5 
1 18:09:58 Licensed to: Licensee name not yet specified. PERISL1 

18 4408.0 87554.2 646056.8 7.379 
19 2227.2 100076.1 494645.4 4.943 
20 3085.4 198988.0 555268.3 2.790 
21 3550.7 209984.0 587574.9 2.798 
22 3874.6 222084.8 609829.9 2.746 
23 4186.3 233805.6 631065.6 2.699 
24 4510.1 244931.8 652929.8 2.666 

*** Program completed as requested! *** 

DODSONNOC00000366 



0 
0 
0 en 
0 z 
z 
0 
(') 
0 
0 
0 
0 
0 
w 
0) 
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p/11=0.6 / 
PERis 

WaiiiD ~··~ • In In pal ksl 
PeriS L1·L2 14 2041 5000 60 0.60 

81-1...1 14 2041 5000 60 0.60 
85-81 18 2041 5ooo 60 0.60 

4069-20050422-7 .05-CO-Waii Design • PeriS 

MAY BE VERTICALLY 
SLOTTING THIS WALL DETAIL 
IN CO PHASE 

Shear Ralnfon::amant of WaU 

Check size of 
v.-= section 

Vu A... 10Acp"sqrt(fc) v ..... <(VJ+l +V • p_.d 
kii)J ln2 kloa kloa 
5773 28574 20205 OK 2425 0.0033 
7448 28574 20205 OK 2425 0.0049 
6624 36738 25978 OK 3117 0.0027 

Shear Reinforcment 

4/28/2005 

Check dasign 
i Area of v. 

steal • min orv.+v, Overstrength 
within Spacing Spacing or Provided 

spacing required provided P...-.. V,+V. 10Acp"sqrt(fc) VJ+V. (V.+VJ!Vu 
ln2 In In kips kiPS 

0.62 13.6 9.0 0.0049 12477 12477 0.11 2.16 
0.62 9.1 9.0 0.0049 12477 12477 0.99 1.68 
0.62 13.0 9.0 0.0038 13832 13832 0.81 2.06 .... 
~ / 
.!.b ' l""' ,6, .... ...; ·- ··:') :1 

• 
r,:. r.:, ... . 
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Max Shears About the Strong Axis 
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UnitWt. 
Min !rib area from group 

Max !rib area from group 

PeriN 

Floor Usage 
13 Cap 
12 Roof 
11 Typ 
10 Typ 
9 Typ 
8 Typ 
7 Typ 
6 Typ 
5 Typ 
4 Typ 
3 Public 
2 Public 
1 Public 

B1 Parking 
B2 Parking 
B3 Parking 
B4 Packing 

Base 

0.150 kef 

902.5 ft2 
(For Ten$iQn) 

997.5 lt {FO< Com,......,) 

Fir. Ht. Elevation Width Length 
ft. ft. In In 

12.75 141.3 0 0 
12.83 128.6. 0 0 
10.75 115.8 0 0 
10.75 105.0 0 0 
10.75 94.3 0 0 
10.75 83.5 0 0 
10.75 72.8 0 0 
10.75 62.0 0 0 
10.75 51.3 0 0 
10.75 40.5 0 0 
13.42 29.8 0 0 
17.33 16.3 0 0 
15.00 '1.0 14 2041 

9.00 -16.0 18 2041 
9.00 -25.0 18 2041 
9.00 -34.0 18 2041 
9.00 -43.0 18 2041 
0.00 -52.0 

Min Max 

Cum Cum Floor Red. 
TrlbA. Trlb A. TrlbA. TrlbA. DL LL 

sq. ft I(J.ft sa. ft _sq. ft osf nsf 

0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 

704 704 799 799 200 100 
647 1351 742 1541 155 50 
647 1999 742 2284 155 50 
647 2646 742 3026 155 50 
647 3294 742 3769 155 50 

Print Date 4/28/2005 

....-----aw ----d-l( ____ dlf--J 

I 1.o 1.o 1.o 

Min I Max Min Max 

Self Total Cum Total Cam Cum LL Cum Red. Cum Cum 1.4l(dlf)D+il.5L 0.9*D l.4(dii)D+1.7L 
Wt DL DL DL DL Reducible LL IJo multiplier LL Service Service Design Design Design 

kips kios ldos kips kios kips kips kip< kios kios kios kips 
0 0 0 0 0 0 1.00 0 0 0 0 0 0 
0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 #DIV/0! 
0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 #DIVIO! 
0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/01 #D!V/0! #D!V/0! 0 #D!V/0! 
0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 #DIVIO! 
0 0 0 0 0 0 #DIV/0! #DIVIO! #DIV/0! #DIY/0! #DIV/0! 0 #DIV/0! 
0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! #D!V/0! #DIV/0! 0 #DIV/0! 
0 0 0 0 0 0 #DIV/0! #DIV/0! #D!V/0! #DIV/0! #DIV/0! 0 #DIV/0! 
0 0 0 0 0 0 #DIV/0! #DIV/0! #D!V/0! #OIV/0! #DIV/0! 0 #DIVIO! 
0 0 0 0 0 0 #DIV/0! #D!V/0! #DIV/0! #D!V/0! #DIV/0! 0 #D!YIO!' 
0 0 0 0 0 0 #DIV/0! #D!V/0! #DIV/0! #DJV/0! #DIV/0! 0 #DIV/Oii 
0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! #DIV/01 #DIV/0! 0 #DIV/01~ 

446 587 .587 606 606 70 1.00 70 658 677 896 529 968· 
344 445 1032 459 1066 103 0.66 68 1100 1133 1547 929 1607 
344 445 1477 459 1525 135 0.59 79 1556 1604 2205 1329 227 
344 445 1922 459 1985 168 0.54 91 2012 2075 2864 1729 2933 
344 445 2366 459 2444 200 0.51 102 2469 2546 3522 2130 359e 

1824 

1-.. \-'Z.t. 
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SHEAR WALL SHEAR CHECK 

Etabs model: 7.05-CD-11tralght 
Date: 4/2212005 
By: NJR 

p/11=0.6 

PERIN 

WalllD Story Wldtll Length r. f.., • In In pel kal 

PariS B1-L1 14 2041 5000 60 0.60 
85-81 18 2041_ 50J)O Ji()_!).60 

4069-20050422-7.05-CD-Wall Design- PeriN 

Shut Reinforcement of Wall 

Check size of 
Yn~~~a• section 

v. ~ 
10Acp"sqrt(fc) Ynmu<ftiJ+) +V. 

klpe kiDS kiDS 
6754 28574 20205 OK 2425 
6811 36738 25978 OK 3117 

Shear Reinforcment 

.. /28/2005 

Check design 
Area of v. 

steel •mlnofV.+V. Overstrength 
within Spacl_ng Spacing or Provided 

P,...d spacing requll'8d prVvided P.....- v.•v. 10Acp•sqrt(fc) VJ+Vn (V.+V.)N. 
ln2 In In kiPS kiPS 

0.0042 0.62 10.5 9.0 0.0049 12477 12477 0.90 1.85 
0.0028 0.62 12.3 9.0 0 .00~3632 13632 0.83 2.00 
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Max Shears About the Strong Axis 
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301 Mission Street 
San Francisco, CA 

7.2 West Perimeter Wall 

DESIMONE 
Project #4069 

The west perimeter wall is similar in geometry to the other walls but only extends from level 62 
down to level B5. The wall is 27'-0" high and is braced at each basement level slab every 9'-0". 
The west wall is 30" thick for the entire height. 

Three options exist for the contractor in constructing this wall. The 30" wall can be cast 
monolithically or cast in two sections - 18" thick concrete with Caltite admixture and 12" thick 
concrete. If cast in two sections. the surface between the two areas can either be intentionally 
roughened or left smooth. The required amount of cross ties varies depending on the 
contractor's choice. 

The west wall is modeled and analyzed using the computational program, RISA. Loads applied 
to the wall include the permanent and seismic soil pressure along the height of the wall. A traffic 
surcharge is applied along the top 10 feet of the wall. Since the west wall is in between the 
tower and the podium, a surcharge from the tower piles is also applied to the wall. The wall is 
assumed to be fixed at the base (level B5) and pinned at each level and at the top (B4-B2). 

The shear in the wall due to the out-of-plane loads is checked assuming the concrete shear 
capacity is sufficient to take applied shear. Horizontal shear reinforcement is required for 
resisting the in-plane loads along the wall. The required vertical flexural reinforcement is 
designed for both the interior and soil faces based on the maximum moments obtained from the 
RISA analysis. 

7.1-\ 
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Project 

Project No. 

Item 

DESIMONE 
Page Of _____ _ 

Date _Q.....s-/4-f-L/~o-=5-~---
By ML- . Ch'kd --- - -

IB" !""'"· w/oCA~ •r 1'2!' eo ... e. --I 
' W\U'E ~C04(S', S'~ Self. .W/ CM--Ttrt::- 1 

--t----tllk---.i't' 1(// ///;....,....-

..... -IN<S~tf ~ Vb-eT. 
\<,etrJf. ~ & @ctlf 0' C.., 

1+--------111--+- ceoss ites ~ ocat-e.: 
~ 5Cfi~. 

~----+---_;....---11--t-- iJoiL fACE \J.ER\. 1<t\N:t= • 
.=tf ~@ ti" o,c . 

.-.-----..-;-- 'C()N~\'\~\J ~Ol rSf 

OF Fou~oATlDN WALL 

w~ o~'!:,.> 
s~ S.4\5Dt.«..E 

~.t-t. 
DESIMONE CONSULTING ENGINEERS, PLLC 18 WEST 18TH STREET lOTH FLOOR NEW YORK, NEW YORK 10011 P. 212.532.2211 F. 212.481.6.108 
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Project 

Project No. 

Item 

Case No. 
1 

2 

3 

DESIMONE 
Page Of----~--

Date -z/4/ O§ 

By Mt,. Ch'kd _____ _ 

Description Construction Joint Cross Ties 
30" wall cast monolithically Not applicable Not required 

18" concrete (w/o Caltite) cast prior Intentionally #5@ 18" o.c., e.w. 
to casting of 12" concrete (w/ roughened to V.." full vertically & horizontally 
Caltite) amplitude 
18" concrete (w/o Caltite) cast prior Not intentionally #5@ 9" o.c., e. w. 
to casting of 12" concrete (w/ roughened vertically & horizontally 
Caltite) 

FouwOAT\otJ . ~ ~ -m~ -=i, 'f09ll..t.M 

tSa.tet>t.U.E: W?= ctFfC$.J\ CJJ~~totJ a.sas 

1.z. -3 
DESIMONE CONSULTING ENGINEERS. PLLC 18 WEST 18TH STREET lOTH FLOOR NEW YORK. NEW YORK 10011 P. 212.532.2211 F. 212.481.6108 
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DESIMONE 
Project 

Project No. 

Page ---,----,--- Of ____ _ 

Date _~_/ 4_/o_S _____ _ 
Item By HL- Ch'kd ____ _ 

acl' WJu,.. l!k;f. Mot-JI)/,tT#II(..!lu,y . 

q,yt!- ~ o.f;J?>C 2 )~ x/2 "~B /ICXJO = 4o.4\: . 

Yu. = 3l.if OCR:=: ol.?/ 40·1 :: o.r-=t. o.l<. 

C. X RoUCr#liJ60.. MIN. TIGS . 

Av = ~ bwS _ ?o ,.:tz. ~ t.Z.., _ o, IQ \'v. '2./ ~.,. 
..f!y - C:,o • ooo -

1tS@ tb~ o.c.,E.w. k= o.~\ ~2 =o 1 ~a. ~~ \~~,s~.,.. . uf.t-v 

+ Vl'\h :: o. f>t:; ( '21Do-f- o.& fv ~) /\ bvd 
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