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151-161 Maiden Lane, N.Y., N.Y.
Structural Engineering Peer Review

Dear Akiva:

At the request of Fortis Property Group, Leslie E. Robertson
Associates, PLLC has conducted a Structural Peer Review of the design
of 151-161 Maiden Lane as required by New York City Building Code
Section 1627. This report summarizes the extent and findings of our
review.

We have reviewed the plans listed in Appendix A as well as the
available wind tunnel and geotechnical reports, copies of which are
attached to this report as Appendix B.

We have reviewed the Structural Design Criteria prepared by WSP
Group, dated November 2014 and a copy is attached as Appendix C.

Through our review, we have confirmed the following aspects of the
structural design, as required by Section 1627.6.1:
e the design loads conform to the Building Code;

e the design criteria and design assumptions conform to the Building
Code;

e the design properly incorporates the recommendations of the
geotechnical engineer;

e the structure has a complete load path;

e bpased on our independent calculations of representative
foundations, columns, walls, beams, and slabs, we find that the
design of the structure has adequate strength;

e the structural plans are in general conformance with the
architectural plans regarding loads and other conditions that
affect the structural design; and

e the structural plans are generally complete.
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Accordingly, we find the design of the structure to be in general
conformance with the structural design provisions of the Building Code.

The opinions expressed in this letter represent our professional
view, based on the information made available to us. In developing
these opinions, we have exercised a degree of care and skill
commensurate with that exercised by professional engineers
licensed in the State of New York for similar types of projects.
No other warranty, expressed or implied, is made as to the
professional advice included in this letter.

Very truly yours,
LESLIE E. ASSOCIATES, PLLC

Willi
Member

Enclosure

Cc: Mr. P. Chan, WSP, via e-mail: Patrick.Chan@WSPGroup.com
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APPENDI X A

151-161 MAI DEN LANE PEER REVI EW

STRUCTURAL DRAW NG LI ST

DRAW NG

NUVBER DRAW NG TI TLE REV DATE
FO 001. 00 General Notes 6 11-12-2014
FO 100. 00 Foundation Pl an 6 11-12-2014
FO 110. 00 Foundation Mat Reinforcing Detail 3 11-12-2014
FO 200. 00 Foundation Typical Details 1 6 11-12-2014
FO 201. 00 Foundation Typical Details 2 6 11-12-2014
S-020.00 2nd Fl oor Fram ng Pl an 4 11-12-2014
S-030.00 3rd Floor Fram ng Pl an 4 11-12-2014
S-040.00 4th Floor Fram ng Pl an 4 11-12-2014
S-050.00 5th Floor Fram ng Pl an 4 11-12-2014
S-060.00 6th Floor Fram ng Pl an 3 11-12-2014
S-070.00 7th-10th Fl oor Fram ng Pl an 3 11-12-2014
S-110.00 11th Floor Fram ng Pl an 3 11-12-2014
S-120.00 12th-17th Fl oor Fram ng Pl an 4 11-12- 2014
S-180.00 18t h-21st Floor Fram ng Pl an 3 11-12-2014
S-220.00 22nd-24th Fl oor Fram ng Pl an 3 11-12-2014
S-250.00 25th Floor Fram ng Pl an 4 11-12-2014
S-255.00 25th Fl oor Mezzani ne Fram ng Pl an 4 11-12-2014
S-260.00 26th Floor Fram ng Pl an 4 11-12-2014

Leslie E. Robertson Associates, R.L.L.P. L E | a/ \ Consulting Structural Engineers
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DRAW NG

NUMBER DRAW NG TI TLE REV DATE
S-270.00 27th-28th Floor Frami ng Pl an 4 11-12-2014
S-290.00 29th Floor Fram ng Plan 3 11-12-2014
S-300.00 30th Floor Fram ng Pl an 3 11-12-2014
S-310.00 31st Floor Fram ng Pl an 3 11-12-2014
S-320.00 32nd Fl oor Fram ng Pl an 3 11-12-2014
S-330.00 33rd Floor Fram ng Pl an 3 11-12-2014
S-340.00 34th-35th Floor Fram ng Plan 3 11-12-2014
S-360.00 36th-38th Floor Frami ng Plan 3 11-12-2014
S-390.00 39th Floor Fram ng Pl an 3 11-12-2014
S-400.00 40th-46th Floor Fram ng Pl an 3 11-12-2014
S-470.00 47th Floor Fram ng Pl an 4 11-12-2014
S-475.00 47th Floor Mezzani ne Fram ng Pl an 4 11-12-2014
S-480.00 48th Floor Fram ng Pl an 4 11-12-2014
S-490.00 49th, 51st Floor Fram ng Pl an 4 11-12-2014
S-500.00 50th Floor Fram ng Pl an 4 11-12-2014
S-520.00 Slosh Tank Floor Fram ng Plan (Lower) 4 11-12-2014
S-525.00 Sl osh Tank Floor Fram ng Plan (Upper) 4 11-12-2014
S-530.00 Roof Fram ng Pl an 4 11-12-2014
S-940. 00 Shearwal | Rei nforcenent Plan @1st-3rd Fl. 4 11-12- 2014
S-941.00 Shearwal |l Reinforcenent Plan @4th-10th Fl. 4 11-12-2014
S-942. 00 Shearwal | Rei nforcement Plan @ 11t h-25th Fl. 4 11-12- 2014

Shearwal | Rei nforcenment Plan @26th FI. —

S-943.00 Slosh Tank Level 2 4 11-12-2014
S-944.00 Link Beam Schedul e 4 11-12-2014
S-945.00 Shearwal | Elevations 1 4 11-12-2014
S-946.00 Shearwal | Elevations 2 4 11-12-2014
S-947.00 Shearwal | El evations 3 4 11-12-2014
S-948.00 Shearwal | El evations 4 4 11-12-2014
S-949.00 Typical Shearwall Details 4 11-12-2014
S-950.00 Col umm Schedul e 4 11-12-2014
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Preliminary Results - Wind-Induced Structural Responses
151 Maiden Lane - New York, NY - RWDI Project #1400899

August 15, 2014

The wind loads provided in this report include the effects of directionality in the local wind
climate. These loads do not contain safety or load factors and are to be applied to the building's
structural system in the same manner as would wind loads calculated by code analytical methods.

Table 2a:

Notes:

(1)

()

(3)

Summary of Predicted Peak Overall Structural Wind Loads

700-Year Strength Loads

Period Ratio Damping Ratio  Configuration

2.0%

0.8 3.0%

4.0%

2.0%

1 3.0%

4.0%

2.0%

1.2 3.0%

4.0%

C1
Cc2
C1
Cc2
C1
Cc2
C1
Cc2
C1
Cc2
C1
C2
C1
Cc2
C1
Cc2
C1
C2

My (lb-ft)
5.93E+08
5.60E+08
5.03E+08
5.20E+08
4.52E+08
4.99E+08
6.10E+08
6.00E+08
5.19E+08
5.52E+08
4.66E+08
5.26E+08
5.58E+08
6.24E+08
4.75E+08
5.71E+08
4.32E+08
5.42E+08

Mx (Ib-ft)
1.32E+09
1.45E+09
1.18E+09
1.29E+09
1.11E+09
1.20E+09
1.39E+09
1.53E+09
1.24E+09
1.35E+09
1.15E+09
1.25E+09
1.43E+09
1.60E+09
1.27E+09
1.40E+09
1.18E+09
1.29E+09

Mz (Ib-ft)
2.23E+07
2.36E+07
2.14E+07
2.25E+07
2.10E+07
2.20E+07
2.40E+07
2.46E+07
2.26E+07
2.33E+07
2.19E+07
2.26E+07
2.59E+07
2.60E+07
2.41E+07
2.42E+07
2.30E+07
2.33E+07

The above loads are the cumulative summation of the wind-induced loads at the
Level '1' (ie grade) centered about the reference axis shown in

Figure 4, exclusive of combination factors.

The above loads are based on the structural properties as provided

on July 28, 2014. The baseline natural building frequencies were as follows:

Mode 1: 0.113 Hz (primarily Y)
Mode 2: 0.202 Hz (primarily X)
Mode 3: 0.599 Hz (primarily torsion)

Fx (Ib)
1.41E+06
1.46E+06
1.22E+06
1.38E+06
1.12E+06
1.34E+06
1.43E+06
1.54E+06
1.24E+06
1.44E+06
1.13E+06
1.39E+06
1.30E+06
1.59E+06
1.16E+06
1.48E+06
1.09E+06
1.42E+06

The above loads correspond to a 700-year return period wind speed (3-second gust) of 115 mph.

Fy (Ib)
3.39E+06
3.62E+06
3.11E+06
3.28E+06
2.95E+06
3.09E+06
3.54E+06
3.78E+06
3.22E+06
3.39E+06
3.04E+06
3.18E+06
3.63E+06
3.92E+06
3.30E+06
3.49E+06
3.11E+06
3.26E+06



Table 3a:  Effective Static Floor-by-Floor Wind Loads

Recommended Strength Loads - 700-Year Return Period Wind Speed, 2% Damping, Baseline Perioc
Floor Height (ft) Above Grade

Above Fx (Ib) Fy (Ib) Mz (Ib-ft)

Ground Level

1 0 2300 10700 171000
2 12 6500 28000 420000
3 29 8500 34100 466000
4 43 10300 38500 488000
5 59 10100 36800 457000
6 71 9500 33400 403000
7 83 9600 35600 416000
8 95 10700 37800 430000
9 107 11400 38600 428000
10 118 11900 39000 423000
11 129 12200 39400 390000
12 140 11700 37900 295000
13 151 12500 39500 300000
14 162 13300 41200 310000
15 173 14100 42900 316000
16 184 15000 44700 328000
17 195 15800 46400 334000
18 206 16600 48200 344000
19 217 17400 49800 352000
20 228 18000 51200 357000
21 239 19000 53100 368000
22 250 19800 54900 372000
23 261 20600 56700 379000
24 272 21400 58600 386000
25 283 26700 75800 515000
26 303 53300 137900 878000
27 320.5 24500 69200 381000
28 332 21200 58100 313000
29 343.5 22000 59800 322000
30 355 22900 61600 331000
31 366.5 23800 63500 342000
32 378 24700 65500 354000
33 389.5 25700 67500 366000
34 401 26900 69600 387000
35 412.5 27300 70700 395000
36 424 28100 72400 412000
37 436 29600 75800 432000
38 448 30800 78100 445000
39 460 31600 79900 454000
40 472 31900 80400 458000
41 484 32600 81800 469000
42 496 33700 84100 482000
43 508 34800 87000 502000
44 520 35900 89300 517000
45 532 36300 90200 528000
46 544 36500 90700 537000
47 556 44000 113200 736000
48 578 78900 185500 1115000
49 590 40000 98200 543000
50 602 41300 101000 560000
51 614 42400 103700 575000
SLOSH 626 164800 363200 1788000
BULKHEAD 648 43400 104700 522000
SUMS - 1.43E+06 3.78E+06 2.46E+07
Notes:
(1) The loads given in this table should be used with
the load combination factors given in Table 4a.
(2) The loads given in this table are centered about the
reference axis shown in Figure 4.
(3) The above loads correspond to a 700-year return period

basic wind speed (3-second gust) of 115 mph.



Table 4a: Recommended Wind Load

5 Combination Factors

Load Factor for Simultaneous Application of Loads in Table 3a

Case X Forces Y Forces Torsion

(Fx) (Fy) (Mz)

1 +100% +30% +30%
2 +100% +30% -30%
3 +100% -45% +30%
4 +100% -45% -30%
5 -100% +50% +50%
6 -100% +45% -30%
7 -100% -45% +45%
8 -100% -45% -30%
9 +30% +100% +55%

10 +30% +100% -30%
11 +30% -90% +30%
12 +30% -90% -35%
13 -50% +100% +55%
14 -50% +100% -30%
15 -60% -90% +30%
16 -60% -90% -35%
17 +30% +60% +100%
18 +30% +30% -75%
19 +30% -30% +100%
20 +30% -40% -75%
21 -30% +60% +100%
22 -60% +30% -75%
23 -30% -30% +100%
24 -60% -40% -75%
Note:

(1) Load combination factors have been produced through consideration
of the structure's response to various wind directions, modal coupling,
correlation of wind gusts and the directionality of strong winds in the
local wind climate.



Preliminary Results - Wind-Induced Structural Responses
151 Maiden Lane - New York, NY - RWDI Project #1400899

August 15, 2014

The wind loads provided in this report include the effects of directionality in the local wind
climate. These loads do not contain safety or load factors and are to be applied to the building's
structural system in the same manner as would wind loads calculated by code analytical methods.

Table 2b:

Notes:

(1)

(2)

(3)

Summary of Predicted Peak Overall Structural Wind Loads

50-Year Service Loads
Period Ratio Damping Ratio

2.0%
3.0%
0.9
3.5%
4.0%
2.0%
3.0%
3.5%
4.0%
2.0%
3.0%
11

3.5%

4.0%

Configuration
C1
Cc2
C1
Cc2
C1
Cc2
C1
Cc2
C1
Cc2
C1
Cc2
C1
Cc2
C1
Cc2
C1
Cc2
C1
Cc2
C1
Cc2
C1
Cc2

My (lb-ft)
2.59E+08
2.56E+08
2.18E+08
2.40E+08
2.09E+08
2.38E+08
2.03E+08
2.37E+08
2.80E+08
2.60E+08
2.40E+08
2.48E+08
2.27E+08
2.45E+08
2.16E+08
2.42E+08
2.96E+08
2.65E+08
2.50E+08
2.53E+08
2.35E+08
2.49E+08
2.24E+08
2.46E+08

Mx (Ib-ft)
6.39E+08
6.68E+08
5.75E+08
6.16E+08
5.56E+08
5.99E+08
5.42E+08
5.86E+08
6.54E+08
6.89E+08
5.86E+08
6.32E+08
5.66E+08
6.14E+08
5.50E+08
6.00E+08
6.57E+08
6.92E+08
5.89E+08
6.34E+08
5.68E+08
6.16E+08
5.53E+08
6.01E+08

Mz (Ib-ft)
1.35E+07
1.32E+07
1.30E+07
1.26E+07
1.28E+07
1.25E+07
1.27E+07
1.23E+07
1.37E+07
1.34E+07
1.31E+07
1.28E+07
1.30E+07
1.26E+07
1.28E+07
1.24E+07
1.38E+07
1.36E+07
1.32E+07
1.29E+07
1.30E+07
1.27E+07
1.28E+07
1.26E+07

The above loads are the cumulative summation of the wind-induced loads at the
Level '1' (ie grade) centered about the reference axis shown in
Figure 4, exclusive of combination factors.

The above loads are based on the structural properties as provided

on July 28, 2014. The baseline natural building frequencies were as follows:

Mode 1: 0.157 Hz (primarily Y)
Mode 2: 0.243 Hz (primarily X)
Mode 3: 0.625 Hz (primarily torsion)

Fx (Ib)
6.17E+05
6.71E+05
5.55E+05
6.46E+05
5.38E+05
6.41E+05
5.27E+05
6.37E+05
6.64E+05
6.74E+05
5.79E+05
6.51E+05
5.58E+05
6.45E+05
5.43E+05
6.41E+05
6.92E+05
6.84E+05
5.95E+05
6.58E+05
5.67E+05
6.51E+05
5.49E+05
6.45E+05

The above loads correspond to a 50-year return period wind speed (3-second gust) of 90 mph.

Fy (Ib)
1.60E+06
1.66E+06
1.48E+06
1.56E+06
1.45E+06
1.53E+06
1.43E+06
1.50E+06
1.62E+06
1.71E+06
1.50E+06
1.59E+06
1.47E+06
1.56E+06
1.44E+06
1.53E+06
1.63E+06
1.71E+06
1.51E+06
1.60E+06
1.48E+06
1.56E+06
1.45E+06
1.53E+06



Table 3b:  Effective Static Floor-by-Floor Wind Loads

Recommended Service Loads - 50-Year Return Period Wind Speed, 2% Damping, Baseline Periods
Floor Height (ft) Above Grade

Above Fx (Ib) Fy (Ib) Mz (Ib-ft)

Ground Level

1 0 1900 6500 124000
2 12 4700 16200 303000
3 29 5500 18400 329000
4 43 5900 19300 334000
5 59 5700 18400 312000
6 71 5200 16300 271000
7 83 4800 17000 276000
8 95 5200 17600 282000
9 107 5400 17700 277000
10 118 5600 17500 270000
11 129 5700 17700 246000
12 140 5500 17300 184000
13 151 5800 17800 186000
14 162 6200 18400 190000
15 173 6500 19000 192000
16 184 6900 19700 198000
17 195 7200 20400 200000
18 206 7500 21100 204000
19 217 7800 21700 208000
20 228 8100 22300 210000
21 239 8500 23000 215000
22 250 8800 23800 216000
23 261 9200 24500 219000
24 272 9500 25300 222000
25 283 12100 33600 298000
26 303 22700 57000 484000
27 320.5 11100 30800 219000
28 332 9500 25600 178000
29 343.5 9900 26400 181000
30 355 10300 27200 185000
31 366.5 10700 28100 189000
32 378 11100 29000 194000
33 389.5 11600 30000 199000
34 401 12200 30900 209000
35 412.5 12500 31600 211000
36 424 12900 32500 219000
37 436 13600 34100 228000
38 448 14100 35200 233000
39 460 14600 36100 236000
40 472 14700 36600 237000
41 484 15100 37300 241000
42 496 15700 38400 247000
43 508 16200 39900 256000
44 520 16800 41000 262000
45 532 16900 41600 266000
46 544 17100 42000 270000
47 556 20900 53400 370000
48 578 36200 83800 539000
49 590 18700 45500 267000
50 602 19200 46800 275000
51 614 19800 48100 281000
SLOSH 626 74100 159700 831000
BULKHEAD 648 20200 48600 254000
SUMS - 6.64E+05 1.71E+06 1.37E+07
Notes:
(1) The loads given in this table should be used with
the load combination factors given in Table 4b.
(2) The loads given in this table are centered about the
reference axis shown in Figure 4.
(3) The above loads correspond to a 50-year return period

basic wind speed (3-second gust) of 90 mph.



Table 4b: Recommended Wind Load
Combination Factors

Load Factor for Simultaneous Application of Loads in Table 3b
Case X Forces Y Forces Torsion
(Fx) (Fy) (Mz)

1 +100% +30% +35%
2 +100% +30% -30%
3 +100% -55% +35%
4 +100% -55% -30%
5 -100% +30% +35%
6 -100% +30% -30%
7 -100% -55% +35%
8 -100% -55% -30%
9 +30% +100% +70%

10 +30% +100% -30%
11 +40% -90% +50%
12 +40% -90% -40%
13 -30% +100% +70%
14 -30% +100% -30%
15 -45% -90% +50%
16 -45% -90% -40%
17 +30% +65% +100%
18 +30% +30% -75%
19 +30% -30% +100%
20 +30% -45% -75%
21 -30% +65% +100%
22 -45% +30% -75%
23 -30% -30% +100%
24 -45% -45% -75%
Note:

(1) Load combination factors have been produced through consideration
of the structure's response to various wind directions, modal coupling,
correlation of wind gusts and the directionality of strong winds in the
local wind climate.



Table 3c: Effective Static Floor-by-Floor Wind Loads
Recommended Service Loads - 50-Year Return Period Wind Speed, 3.5% Damping, Baseline Periods

Floor
Above Fx (Ib) Fy (Ib) Mz (lb-ft)
Ground Level
1 0 4000 6700 131000
2 12 9900 16600 319000
3 29 10800 18700 344000
4 43 10900 19300 345000
5 59 10300 18400 322000
6 71 8900 16200 279000
7 83 7600 16900 283000
8 95 7900 17400 287000
9 107 7800 17300 280000
10 118 7700 17100 272000
11 129 7700 17200 247000
12 140 7500 16900 184000
13 151 7700 17400 184000
14 162 7900 17900 188000
15 173 8000 18400 189000
16 184 8300 19000 194000
17 195 8400 19500 194000
18 206 8600 20100 197000
19 217 8800 20700 200000
20 228 8900 21200 201000
21 239 9200 21800 205000
22 250 9400 22400 205000
23 261 9500 23000 207000
24 272 9800 23700 210000
25 283 13000 31900 284000
26 303 20600 51100 436000
27 320.5 11600 28900 210000
28 332 9600 23700 169000
29 343.5 9800 24400 172000
30 355 10100 25100 175000
31 366.5 10300 25800 178000
32 378 10600 26600 182000
33 389.5 10900 27400 185000
34 401 11500 28100 194000
35 412.5 11600 28700 196000
36 424 11900 29500 202000
37 436 12500 30900 210000
38 448 12800 31800 214000
39 460 13100 32500 216000
40 472 13200 32900 217000
41 484 13400 33600 220000
42 496 13800 34400 224000
43 508 14100 35800 233000
44 520 14500 36800 239000
45 532 14600 37300 242000
46 544 14700 37700 245000
47 556 18800 48900 338000
48 578 28100 72100 466000
49 590 15400 40300 239000
50 602 15800 41400 245000
51 614 16100 42500 250000
SLOSH 626 50800 129500 682000
BULKHEAD 648 16100 42500 227000
SUMS - 6.45E+05 1.56E+06 1.30E+07
Notes:
(1) The loads given in this table should be used with
the load combination factors given in Table 4c.
(2) The loads given in this table are centered about the
reference axis shown in Figure 4.
(3) The above loads correspond to a 50-year return period

basic wind speed (3-second gust) of 90 mph.



Table 4c: Recommended Wind Load
Combination Factors

Load Factor for Simultaneous Application of Loads in Table 3c
Case X Forces Y Forces Torsion
(Fx) (Fy) (Mz)

1 +85% +30% +35%
2 +85% +30% -35%
3 +85% -55% +35%
4 +85% -55% -35%
5 -100% +35% +40%
6 -100% +30% -30%
7 -100% -55% +35%
8 -100% -55% -30%
9 +30% +100% +75%
10 +30% +100% -30%
11 +30% -90% +40%
12 +30% -90% -35%
13 -35% +100% +75%
14 -35% +100% -30%
15 -45% -90% +40%
16 -45% -90% -35%
17 +30% +70% +100%
18 +30% +30% -75%
19 +30% -30% +100%
20 +30% -50% -75%
21 -30% +70% +100%
22 -55% +30% -75%
23 -30% -30% +100%
24 -55% -50% -75%

Note:

(1) Load combination factors have been produced through consideration
of the structure's response to various wind directions, modal coupling,
correlation of wind gusts and the directionality of strong winds in the
local wind climate.



Preliminary Results - Wind-Induced Structural Responses
151 Maiden Lane - New York, NY - RWDI Project #1400899

August 15, 2014

The wind loads provided in this report include the effects of directionality in the local wind
climate. These loads do not contain safety or load factors and are to be applied to the building's
structural system in the same manner as would wind loads calculated by code analytical methods.

Table 2c:

Notes:

(1)

(2)

(3)

Summary of Predicted Peak Overall Structural Wind Loads

25-Year Service Loads
Period Ratio Damping Ratio

2.0%
3.0%
0.9
3.5%
4.0%
2.0%
3.0%
3.5%
4.0%
2.0%
3.0%
11

3.5%

4.0%

Configuration
C1
Cc2
C1
Cc2
C1
Cc2
C1
Cc2
C1
Cc2
C1
Cc2
C1
Cc2
C1
Cc2
C1
Cc2
C1
Cc2
C1
Cc2
C1
Cc2

My (lb-ft)
2.18E+08
2.20E+08
1.90E+08
2.14E+08
1.81E+08
2.12E+08
1.76E+08
2.11E+08
2.34E+08
2.24E+08
1.93E+08
2.17E+08
1.85E+08
2.15E+08
1.82E+08
2.13E+08
2.53E+08
2.33E+08
2.09E+08
2.25E+08
1.98E+08
2.20E+08
1.88E+08
2.18E+08

Mx (Ib-ft)
5.48E+08
5.77E+08
4.93E+08
5.35E+08
4.76E+08
5.22E+08
4.64E+08
5.12E+08
5.61E+08
6.00E+08
5.03E+08
5.53E+08
4.86E+08
5.38E+08
4.73E+08
5.26E+08
5.73E+08
6.16E+08
5.12E+08
5.71E+08
4.93E+08
5.50E+08
4.79E+08
5.37E+08

Mz (Ib-ft)
1.20E+07
1.18E+07
1.16E+07
1.13E+07
1.14E+07
1.11E+07
1.13E+07
1.10E+07
1.22E+07
1.19E+07
1.17E+07
1.14E+07
1.16E+07
1.13E+07
1.15E+07
1.11E+07
1.24E+07
1.21E+07
1.18E+07
1.13E+07
1.17E+07
1.13E+07
1.15E+07
1.12E+07

The above loads are the cumulative summation of the wind-induced loads at the
Level '1' (ie grade) centered about the reference axis shown in
Figure 4, exclusive of combination factors.

Fx (Ib)
5.45E+05
5.96E+05
4.89E+05
5.77E+05
4.72E+05
5.72E+05
4.59E+05
5.69E+05
5.58E+05
5.98E+05
4.79E+05
5.79E+05
4.64E+05
5.75E+05
4.52E+05
5.72E+05
5.99E+05
6.05E+05
5.05E+05
5.86E+05
4.80E+05
5.79E+05
4.63E+05
5.76E+05

The above loads are based on the structural properties for the 10-year return period as provided

on July 28, 2014. The baseline natural building frequencies were as follows:

Mode 1: 0.162 Hz (primarily Y)
Mode 2: 0.248 Hz (primarily X)
Mode 3: 0.625 Hz (primarily torsion)

The above loads correspond to a 25-year return period wind speed (3-second gust) of 85 mph.

Fy (Ib)
1.36E+06
1.44E+06
1.26E+06
1.36E+06
1.24E+06
1.34E+06
1.22E+06
1.32E+06
1.38E+06
1.49E+06
1.28E+06
1.40E+06
1.25E+06
1.37E+06
1.23E+06
1.34E+06
1.40E+06
1.52E+06
1.30E+06
1.43E+06
1.27E+06
1.39E+06
1.24E+06
1.36E+06



Table 3d:  Effective Static Floor-by-Floor Wind Loads

Recommended Service Loads - 50-Year Return Period Wind Speed, 2% Damping, Baseline Periods
Floor Height (ft) Above Grade

Above Fx (Ib) Fy (Ib) Mz (Ib-ft)

Ground Level

1 0 1900 5900 115000
2 12 4700 14700 281000
3 29 5100 16600 304000
4 43 5300 17300 307000
5 59 5100 16400 287000
6 71 4600 14500 249000
7 83 4200 15000 253000
8 95 4500 15600 258000
9 107 4700 15600 253000
10 118 4800 15400 246000
11 129 4900 15600 224000
12 140 4800 15200 167000
13 151 5000 15600 169000
14 162 5300 16200 172000
15 173 5500 16700 174000
16 184 5800 17200 179000
17 195 6100 17900 180000
18 206 6400 18400 183000
19 217 6600 19000 186000
20 228 6800 19500 188000
21 239 7200 20100 192000
22 250 7400 20700 193000
23 261 7700 21300 195000
24 272 8000 22100 198000
25 283 10200 29400 267000
26 303 18800 49000 425000
27 320.5 9300 27000 197000
28 332 8000 22300 159000
29 343.5 8300 23000 162000
30 355 8600 23700 165000
31 366.5 8900 24500 169000
32 378 9300 25300 173000
33 389.5 9700 26100 176000
34 401 10200 27000 185000
35 412.5 10400 27500 187000
36 424 10800 28400 194000
37 436 11400 29800 202000
38 448 11800 30700 206000
39 460 12200 31500 208000
40 472 12300 31900 209000
41 484 12600 32500 213000
42 496 13100 33500 217000
43 508 13600 34800 226000
44 520 14000 35800 231000
45 532 14200 36400 234000
46 544 14300 36700 237000
47 556 17600 47000 326000
48 578 30000 72700 466000
49 590 15500 39700 234000
50 602 16000 40900 240000
51 614 16500 42000 245000
SLOSH 626 61100 137100 706000
BULKHEAD 648 16800 42400 222000
SUMS - 5.58E+05 1.49E+06 1.22E+07
Notes:
(1) The loads given in this table should be used with
the load combination factors given in Table 4d.
(2) The loads given in this table are centered about the
reference axis shown in Figure 4.
(3) The above loads correspond to a 25-year return period

basic wind speed (3-second gust) of 85 mph.



Table 4d: Recommended Wind Load
Combination Factors

Load Factor for Simultaneous Application of Loads in Table 3d
Case X Forces Y Forces Torsion
(Fx) (Fy) (Mz)

1 +100% +30% +40%
2 +100% +30% -30%
3 +100% -55% +40%
4 +100% -55% -30%
5 -100% +30% +60%
6 -100% +30% -30%
7 -100% -55% +60%
8 -100% -55% -30%
9 +30% +100% +65%

10 +30% +100% -30%
11 +40% -90% +60%
12 +40% -90% -30%
13 -40% +100% +65%
14 -40% +100% -30%
15 -50% -90% +60%
16 -55% -90% -35%
17 +30% +65% +100%
18 +30% +30% -75%
19 +30% -45% +100%
20 +30% -45% -75%
21 -30% +65% +100%
22 -60% +30% -75%
23 -35% -50% +100%
24 -60% -45% -75%
Note:

(1) Load combination factors have been produced through consideration
of the structure's response to various wind directions, modal coupling,
correlation of wind gusts and the directionality of strong winds in the
local wind climate.
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The wind loads provided in this report include the effects of directionality in the local wind
climate. These loads do not contain safety or load factors and are to be applied to the building's
structural system in the same manner as would wind loads calculated by code analytical methods.

Table 2d:

Notes:

(1)

()

(3)

Summary of Predicted Peak Overall Structural Wind Loads

10-Year Service Loads

Period Ratio Damping Ratio  Configuration

1.5%

2.0%

0.9 3.5%

5.0%

6.0%

1.5%

2.0%

1 3.5%

5.0%

6.0%

1.5%

2.0%

11 3.5%

5.0%

6.0%

C1
Cc2
C1
Cc2
C1
Cc2
C1
Cc2
C1
Cc2
C1
C2
Cc1
Cc2
(ox}
Cc2
C1
C2
(ox}
Cc2
C1
C2
(ox}
Cc2
(ox}
C2
(ox}
Cc2
(ox}
C2

My (lb-ft)
1.73E+08
1.77E+08
1.57E+08
1.72E+08
1.37E+08
1.67E+08
1.33E+08
1.65E+08
1.31E+08
1.64E+08
1.93E+08
1.79E+08
1.70E+08
1.74E+08
1.43E+08
1.68E+08
1.36E+08
1.66E+08
1.33E+08
1.65E+08
2.08E+08
1.83E+08
1.82E+08
1.77E+08
1.46E+08
1.70E+08
1.40E+08
1.67E+08
1.37E+08
1.66E+08

Mx (lb-ft)
4.55E+08
4.81E+08
4.16E+08
4,52E+08
3.64E+08
4,11E+08
3.46E+08
3.91E+08
3.39E+08
3.83E+08
4.59E+08
4.85E+08
4.19E+08
4.56E+08
3.70E+08
4.,13E+08
3.51E+08
3.93E+08
3.43E+08
3.85E+08
4.68E+08
5.04E+08
4.26E+08
4.72E+08
3.73E+08
4.24E+08
3.53E+08
4.02E+08
3.45E+08
3.92E+08

Mz (Ib-ft)
9.64E+06
9.49E+06
9.36E+06
9.18E+06
8.97E+06
8.75E+06
8.80E+06
8.57E+06
8.74E+06
8.51E+06
9.84E+06
9.66E+06
9.51E+06
9.32E+06
9.07E+06
8.83E+06
8.87E+06
8.63E+06
8.79E+06
8.55E+06
1.00E+07
9.82E+06
9.66E+06
9.44E+06
9.16E+06
8.92E+06
8.94E+06
8.68E+06
8.86E+06
8.59E+06

The above loads are the cumulative summation of the wind-induced loads at the
Level '1' (ie grade) centered about the reference axis shown in

Figure 4, exclusive of combination factors.

The above loads are based on the structural properties as provided

on July 28, 2014. The baseline natural building frequencies were as follows:

Mode 1: 0.162 Hz (primarily Y)
Mode 2: 0.248 Hz (primarily X)
Mode 3: 0.625 Hz (primarily torsion)

Fx (Ib)
4.35E+05
4.77E+05
4.02E+05
4.65E+05
3.63E+05
4.51E+05
3.50E+05
4.47E+05
3.45E+05
4.46E+05
4.70E+05
4.86E+05
4.29E+05
4.73E+05
3.72E+05
4.54E+05
3.51E+05
4.49E+05
3.46E+05
4.46E+05
4.93E+05
4.89E+05
4.38E+05
4.74E+05
3.68E+05
4.56E+05
3.53E+05
4.51E+05
3.47E+05
4.48E+05

Fy (Ib)
1.09E+06
1.19E+06
1.04E+06
1.14E+06
9.72E+05
1.05E+06
9.40E+05
1.02E+06
9.26E+05
1.00E+06
1.11E+06
1.20E+06
1.06E+06
1.14E+06
9.82E+05
1.06E+06
9.47E+05
1.02E+06
9.33E+05
1.00E+06
1.12E+06
1.24E+06
1.07E+06
1.17E+06
9.89E+05
1.08E+06
9.52E+05
1.04E+06
9.37E+05
1.02E+06

The above loads correspond to a 10-year return period basic wind speed (3-second gust) of 75 mph.



Table 3e:
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Notes:

(1)

(2)

(3)

Effective Static Floor-by-Floor Wind Loads

Recommended Service Loads - 10-Year Return Period Wind Speed, 2% Damping, Baseline Periods
Height (ft) Above Grade

Above Fx (Ib) Fy (Ib) Mz (Ib-ft)

Ground Level

0 3400 4900 93000

12 8300 12000 227000
29 9000 13500 246000
43 8900 14000 247000
59 8400 13200 231000
71 7300 11600 200000
83 6200 12000 203000
95 6300 12400 207000
107 6200 12300 202000
118 6100 12200 196000
129 6000 12300 178000
140 5900 12000 133000
151 6000 12300 134000
162 6100 12700 136000
173 6100 13100 137000
184 6400 13500 141000
195 6400 13900 141000
206 6500 14300 144000
217 6700 14700 146000
228 6700 15100 147000
239 6900 15500 150000
250 7000 16000 151000
261 7100 16500 152000
272 7300 17000 154000
283 9700 22700 208000
303 14700 37600 325000
320.5 8600 20700 154000
332 7100 17100 124000
3435 7200 17600 126000
355 7400 18100 128000
366.5 7500 18700 131000
378 7700 19300 134000
389.5 7900 19900 137000
401 8400 20500 143000
412.5 8400 20900 145000
424 8700 21600 150000
436 9000 22600 155000
448 9200 23300 158000
460 9400 23900 160000
472 9500 24200 161000
484 9600 24700 163000
496 9800 25400 166000
508 10100 26300 173000
520 10300 27100 177000
532 10400 27500 180000
544 10400 27700 182000
556 13600 35500 250000
578 19400 54900 350000
590 10800 29900 178000
602 11100 30900 182000
614 11300 31700 186000
626 33500 103700 520000
648 11200 31900 169000

- 4.73E+05 1.14E+06 9.51E+06

The loads given in this table should be used with
the load combination factors given in Table 4e.

The loads given in this table are centered about the
reference axis shown in Figure 4.

The above loads correspond to a 10-year return period
basic wind speed (3-second gust) of 75 mph.



Table 4e: Recommended Wind Load
Combination Factors

Load Factor for Simultaneous Application of Loads in Table 3e
Case X Forces Y Forces Torsion
(Fx) (Fy) (Mz)

1 +90% +30% +60%
2 +90% +30% -30%
3 +90% -55% +60%
4 +90% -55% -30%
5 -100% +40% +50%
6 -100% +40% -35%
7 -100% -50% +55%
8 -100% -45% -35%
9 +30% +100% +65%
10 +30% +100% -30%
11 +35% -90% +60%
12 +35% -90% -35%
13 -50% +100% +65%
14 -50% +100% -30%
15 -55% -90% +60%
16 -55% -90% -35%
17 +30% +65% +100%
18 +30% +30% -75%
19 +30% -45% +100%
20 +30% -45% -75%
21 -30% +65% +100%
22 -60% +30% -75%
23 -35% -50% +100%
24 -60% -45% -75%

Note:

(1) Load combination factors have been produced through consideration
of the structure's response to various wind directions, modal coupling,
correlation of wind gusts and the directionality of strong winds in the
local wind climate.
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Typical Time Between Occurrences

Return
Period
(Years) without

hurricanes

Peak Accelerations® (milli-g)

Total - [X, Y and torsional components]

with ©
hurricanes

Peak Torsional Velocities

without

hurricanes

(milli-rads/sec)
with

hurricanes

CTBUH®

Criteria

1 18- [6.6, 17, 1.8] 18- [6.6, 18, 1.8] 0.8 0.8 15
5 24-19.1, 24, 2.6] - 1.1 - -
10 27 - [11, 26, 3.0] - 1.3 - 3

Notes:

Q) A damping ratio of 1.5% of critical was used, along with frequencies of 0.1621, 0.2481, and 0.6250 Hz.

(2) Accelerations are predicted at Structural Level '51' (614 ft above Structural Level '1")
at a radial distance of 27.9 ft from the central axis of the tower (given in Figure 4).

(3 ISO is the International Organization for Standardization, and the current standard (ISO 10137:2007) provides
acceleration criteria for buildings at the 1-year return period. The criteria plotted on the graph have been generated
based on a response-weighted interpretation of the individual modal component of the ISO criteria.

4) RWODI's criteria for residential and office buildings are based on research, experience and surveys of existing buildings,
and is in agreement with general practice in North America.

(5) The Council on Tall Buildings and Urban Habitat (CTBUH) provides tentative torsional velocity criteria for
the 1- and 10-year return periods.

(6) With the inclusion of hurricanes, it is not appropriate to consider events beyond the 1-year return period when

evaluating occupant comfort. Therefore, longer return period values with hurricanes are not provided.

Predicted Peak Accelerations and Torsional Velocities

Worst Case Configuration - 1.5% Damping 6a

Figure No.

151 Maiden Lane - New York, NY Project #1400899| Date: August 14, 2014
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Typical Time Between Occurrences

ET Peak Accelerations® (milli-g) Peak Torsional Velocities
Period Total - [X, Y and torsional components] (milli-rads/sec)
(Years) without with © without with CTBUH®
hurricanes hurricanes hurricanes hurricanes Criteria
1 15 - [5.7, 15, 1.6] 15 - [5.7, 15, 1.6] 0.7 0.7 15
5 21-[7.8, 21, 2.3] - 1.0 - -
10 23-19.3, 23, 2.6] - 11 - 3

A damping ratio of 2% of critical was used, along with frequencies of 0.1621, 0.2481, and 0.6250 Hz.

Accelerations are predicted at Structural Level '51' (614 ft above Structural Level '1")

at a radial distance of 27.9 ft from the central axis of the tower (given in Figure 4).

ISO is the International Organization for Standardization, and the current standard (ISO 10137:2007) provides
acceleration criteria for buildings at the 1-year return period. The criteria plotted on the graph have been generated
based on a response-weighted interpretation of the individual modal component of the ISO criteria.

RWODI's criteria for residential and office buildings are based on research, experience and surveys of existing buildings,
and is in agreement with general practice in North America.

The Council on Tall Buildings and Urban Habitat (CTBUH) provides tentative torsional velocity criteria for

the 1- and 10-year return periods.

With the inclusion of hurricanes, it is not appropriate to consider events beyond the 1-year return period when
evaluating occupant comfort. Therefore, longer return period values with hurricanes are not provided.

Predicted Peak Accelerations and Torsional Velocities
Worst Case Configuration - 2% Damping

151 Maiden Lane - New York, NY Project #1400899| Date: August 14, 2014

Figure No. 6b
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Typical Time Between Occurrences

ET Peak Accelerations® (milli-g) Peak Torsional Velocities
Period Total - [X, Y and torsional components] (milli-rads/sec)
(Years) without with © without with CTBUH®
hurricanes hurricanes hurricanes hurricanes Criteria
1 12 -[4.3, 11, 1.2] 12 -[4.3, 11, 1.2] 05 05 15
5 16 - [5.9, 16, 1.7] - 0.7 - -
10 18 -[7.0, 17, 2.0] - 0.8 - 3

A damping ratio of 3.5% of critical was used, along with frequencies of 0.1621, 0.2481, and 0.6250 Hz.
Accelerations are predicted at Structural Level '51' (614 ft above Structural Level '1")

at a radial distance of 27.9 ft from the central axis of the tower (given in Figure 4).

ISO is the International Organization for Standardization, and the current standard (ISO 10137:2007) provides
acceleration criteria for buildings at the 1-year return period. The criteria plotted on the graph have been generated
based on a response-weighted interpretation of the individual modal component of the ISO criteria.

RWODI's criteria for residential and office buildings are based on research, experience and surveys of existing buildings,
and is in agreement with general practice in North America.

The Council on Tall Buildings and Urban Habitat (CTBUH) provides tentative torsional velocity criteria for

the 1- and 10-year return periods.

With the inclusion of hurricanes, it is not appropriate to consider events beyond the 1-year return period when
evaluating occupant comfort. Therefore, longer return period values with hurricanes are not provided.

Predicted Peak Accelerations and Torsional Velocities
Worst Case Configuration - 3.5% Damping

151 Maiden Lane - New York, NY Project #1400899| Date: August 14, 2014

Figure No. 6¢
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Total Peak Acceleration (milli-g)

Typical Time Between Occurrences

ET Peak Accelerations® (milli-g) Peak Torsional Velocities
Period Total - [X, Y and torsional components] (milli-rads/sec)
(Years) without with © without with CTBUH®
hurricanes hurricanes hurricanes hurricanes Criteria
1 9.6 - [3.6, 9.5, 1.0] 9.7-[3.6,9.6,1.0] 0.4 0.4 15
5 13 -[5.0, 13, 1.4] - 0.6 - -
10 15-[5.9, 14, 1.6] - 0.7 - 3

Notes:

Q) A damping ratio of 5% of critical was used, along with frequencies of 0.1621, 0.2481, and 0.6250 Hz.

2 Accelerations are predicted at Structural Level '51' (614 ft above Structural Level '1")
at a radial distance of 27.9 ft from the central axis of the tower (given in Figure 4).

(3 ISO is the International Organization for Standardization, and the current standard (ISO 10137:2007) provides
acceleration criteria for buildings at the 1-year return period. The criteria plotted on the graph have been generated
based on a response-weighted interpretation of the individual modal component of the ISO criteria.

4) RWODI's criteria for residential and office buildings are based on research, experience and surveys of existing buildings,
and is in agreement with general practice in North America.

(5) The Council on Tall Buildings and Urban Habitat (CTBUH) provides tentative torsional velocity criteria for
the 1- and 10-year return periods.

(6) With the inclusion of hurricanes, it is not appropriate to consider events beyond the 1-year return period when
evaluating occupant comfort. Therefore, longer return period values with hurricanes are not provided.

Predicted Peak Accelerations and Torsional Velocities

Worst Case Configuration - 5% Damping Figure No. 6d

151 Maiden Lane - New York, NY Project #1400899| Date: August 14, 2014
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Typical Time Between Occurrences

ET Peak Accelerations® (milli-g) Peak Torsional Velocities
Period Total - [X, Y and torsional components] (milli-rads/sec)
(Years) without with © without with CTBUH®
hurricanes hurricanes hurricanes hurricanes Criteria
1 8.8-[3.3,8.7,0.9] 8.9-[3.3,8.8,0.9] 0.4 0.4 15
5 12 -[4.5,12, 1.3] - 0.6 - -
10 13-[5.3, 13, 1.5] - 0.6 - 3

A damping ratio of 6% of critical was used, along with frequencies of 0.1621, 0.2481, and 0.6250 Hz.

Accelerations are predicted at Structural Level '51' (614 ft above Structural Level '1")

at a radial distance of 27.9 ft from the central axis of the tower (given in Figure 4).

ISO is the International Organization for Standardization, and the current standard (ISO 10137:2007) provides
acceleration criteria for buildings at the 1-year return period. The criteria plotted on the graph have been generated
based on a response-weighted interpretation of the individual modal component of the ISO criteria.

RWODI's criteria for residential and office buildings are based on research, experience and surveys of existing buildings,
and is in agreement with general practice in North America.

The Council on Tall Buildings and Urban Habitat (CTBUH) provides tentative torsional velocity criteria for

the 1- and 10-year return periods.

With the inclusion of hurricanes, it is not appropriate to consider events beyond the 1-year return period when
evaluating occupant comfort. Therefore, longer return period values with hurricanes are not provided.

Predicted Peak Accelerations and Torsional Velocities
Worst Case Configuration - 6% Damping

151 Maiden Lane - New York, NY Project #1400899| Date: August 14, 2014

Figure No. 6e
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November 13, 2014
Revised November 18, 2014
13C1126
Akiva Kobre
Fortis Property Group LLC
45 Main Street
Brooklyn, New York 11201

Re:  Revised Report of
Supplementary Geotechnical Investigation
52-Story Residential Structure
161 Maiden Lane
New York, NY 10038

Dear Mr. Kobre:

This revised report is submitted in accordance with our proposals of September 18, 2013 and
May 28, 2014 as authorized by you on November 1, 2013 and May 28, 2014, respectively. It
covers a supplementary geotechnical investigation related to the proposed construction at the
referenced address and supersedes our report dated February 15, 2014.

We understand that the proposed project consists of two contiguous tower structures without
a basement: a 52-story residential structure and a 30-story hotel. This report covers only the
residential structure. The boring logs from a previous investigation by others for a different
project on the site are available and utilized in our evaluation for the current project.

The hotel and residential structures may be constructed separately or at the same time. The
total project footprint area will be approximately 11,536-ft2. The footprint of the hotel will be

512 7th Avenue, 6th Floor, New York, NY 10018
646.484.3250 www.racllc.com
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approximately 6,700-ft* and the footprint of the residential building will be approximately
4,835-ft*,

The total site is trapezoidal in shape with approximate average plan dimensions of 49-ft by
237-ft. It is located on the lower east side of Manhattan near the South Street Sea Port. The
site consists of Lots 2 and 7 in Block 72. It is bounded on the east by South Street
(approximately 150-ft from the East River), on the south by Maiden Lane, on the west by
Front Street and on the north by Fletcher Street. The site presently is a parking lot with
ground surface elevation approximately +3.5 Borough of Manhattan Datum (BMD).

Available maps indicate that the site is located east of the 17" Century Manhattan shoreline
and is “made land”. Further, the site had several previous usages after being reclaimed from
the river with fill. The previous investigations at the site included seven borings; three of
these were within Block 72 Lot 2 (the proposed site of the residential building) and one was
within 25-ft of its south property line. Observation wells were installed in two completed
borings; one of these was the boring just outside the building’s footprint at its south east
corner.

PURPOSE AND SCOPE OF SERVICES

The purpose of the investigation was to obtain additional subsurface data at the site that
would confirm and supplement the available information and provide recommendations for
design and construction of foundations based on the data obtained.

We provided the following services:

1) Engaged Warren George Inc. (WGI) to drill a boring.

2) Provided special inspections to observe and log the boring. We classified the soils in the
field and verified that the driller used proper procedures.

3) Evaluated the available and new data, performed Finite Element Analyses (FEA) and
prepared this report.

4) Engaged TerraSense LLC to conduct laboratory tests on representative soil samples
selected by us.

5) We will execute TR-1 forms for the boring.

6) Met with you and members of the design team to discuss our findings.
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INVESTIGATION

The previous borings indicated that a deep foundation will be necessary to support the
proposed structure (see evaluation below). Therefore at least four borings are necessary to
provide design information and satisfy the 2008 New York City Building Code (Code)
requirements. As discussed above four borings were drilled for the residential building site.
These borings were drilled by Craig Test Borings in 2012 under controlled inspection by
others. A CME 75 truck mounted drill rig was used to advance the borings. Steel casing was
used to support the walls of the boreholes and water was used as the drilling fluid. Samples
were obtained by the Standard Penetration Test Method (ASTM D 1586) generally at 5-ft
depth intervals, but typically they were taken continuously within the upper 15-ft depth of
the boring. All borings penetrated into bedrock (Class 1c or better). Boring logs pertinent to
the proposed residential structure covered by this report are presented in Appendix A.

The supplemental investigation consisted of one boring (B-8). It was drilled by WGI during
January 13 to January 16, 2014. It was drilled with an Acker 82 truck mounted drill rig by
rotary methods with bio-degradable mud as the drilling fluid. Steel casing was used to
support the upper portion of the borehole during soil sampling and then spun to top of rock to
enable coring of the rock with an NX-double tube diamond core bit. Soil samples were
obtained generally at 5-ft depth intervals by the Standard Penetration Test method (ASTM
D1586) using a safety hammer. The drilling was observed by our Mr. Michael Filler. The
boring log is presented in Appendix B.

TerraSense LLC conducted three grain size analyses, and one analysis of amount passing the

No. 200 sieve on representative samples selected by us. The test results are presented in
Appendix C and tabulated on the boring log in Appendix B.

SUBSURFACE CONDITIONS

The previous borings revealed that subsurface conditions generally consist of up to 28-ft of
uncontrolled fill, underlain by approximately 5- to 13.5-ft of compressible former marsh
deposits followed by up to 122-ft of sand deposits, then sporadically up to about 25-ft of
decomposed rock, and hard mica schist bedrock at depths varying from about 111- to 155-ft
with depth increasing from west to east across the site.

About 10-ft of wood was encountered below the marsh deposits in two borings in the
western (hotel) portion of the site. The wood may have been part of old ship wreckages or
buried bulkhead cribbing dating to the 18" Century when this part of Maiden Lane was a
dock or ship slip.

Groundwater was encountered about 5%- to 7v2-ft below ground surface and appeared to be
tidally influenced.
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Boring B-8 drilled for this investigation revealed conditions similar to those described above.
Uncontrolled fill (class 7 in accordance with Code) was encountered to a depth of about 24-ft
below grade. The fill was comprised of gravel, sand, silt, pieces of concrete, steel, bricks, and
wood. Typical N-values were around 20-blows/ft, but much higher values were recorded
while penetrating the construction debris.

Organic Clay (OH, per Unified Soil Classification System) (Class 7) was encountered below
the Fill stratum to a depth of about 35-ft below grade. N-values varied from about 3- to 5-
blows/ft indicating a soft to medium consistency. It is most likely an estuarine or tidal marsh
deposit.

Dense poorly graded Sand (SP, and SP-SM), with N-values generally exceeding 35-blows/ft,
was encountered below the unsuitable upper soil strata. The top of this stratum varied from
about 29- to 39-ft below ground surface based on the previous borings. The Sand is class 3a
per Code, in some samples it is thinly laminated with silt (previous borings) and may contain
dense to very dense silt layers. This stratum probably is a glacial outwash deposited in a high
energy environment.

Below about 55-ft depth the Sand becomes more silty (typically SP-SM or SM) and denser
with N-values mostly above 50-blows/ft although some lower values were recorded. We
believe that at the lower depths the Sand stratum probably is a till deposited by advancing
and retreating glaciers some 12,000-14,000 years ago. The bottom of the till was encountered
at about 130-ft depth below ground surface. The bottom of the till varied from about 129- to
162-ft below ground surface in the previous borings.

Decomposed rock (class 1d) was encountered below the till stratum. N-values were very high
(exceeding 100-blows/ft) and when the stratum was cored with an NX core barrel very little
recovery and zero RQD was obtained.

Bedrock consisting of hard mica schist (class 1a) with quartz was encountered at depth of
approximately 155-ft. Core recovery and RQD were 100 percent. In the previous borings the
top of rock varied from about 132-to 166-ft below ground surface. Core recoveries and
RQD’s were somewhat lower than obtained in this investigation,

EVALUATION AND RECOMMENDATIONS

Foundations

The Fill and Organic Clay strata are unsuitable for supporting the heavy foundation loads of
the proposed structure. These soils must be either bypassed with deep foundation elements
(bearing in the very dense sand (glacial till) or socketed into the bedrock) or improved.
Because of the height and slenderness of the proposed structure only high capacity deep
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foundation elements would be suitable. The cost-effectiveness of the options should be
determined by others.

Deep Foundations

In our judgment large diameter drilled piles bearing in the glacial till, caissons drilled into the
bedrock, or driven proprietary Taper Tube (TT) piles (see later discussion relating to pile
driving vibrations) would be suitable deep foundations. Estimating the relative cost-
effectiveness of these foundations requires input from contractors. The cost-effectiveness
would be affected by the time required to install the foundation elements and the number of
elements.

Typical designs and capacities for drilled caissons and drilled piles are shown in Table 1
(next page). We understand that a driven 20-in OD x 3/8 in wall thickness TT driven about
85-ft deep could be expected to develop a design capacity of 250-tons when driven with a
hammer delivering 55,000-ft/lbs of energy per blow. Design uplift and lateral capacities of
40- and 15-tons, respectively also are expected. Spring constants of piles for use in structural
design are shown in Table 2.

The drilled caissons and the larger drilled piles can be expected to develop significantly
higher capacities than the TT piles and correspondingly fewer elements are needed. We
expect that approximately 7- to 8- TT piles could be installed each day per pile driving rig
and that one rig would be mobilized for the project. However, the presence of wood or other
obstructions in the Fill could impede the pile driving progress and require spudding or
drilling to bypass the obstruction.

TABLE1 TYPICAL PILE AND CAISSON DESIGNS

Compressive Uplift Lateral
Diameter  Design Axial Bar size Number Design Design  Socket
Capacity Capacity Capacity Length
[inches] [kips] and grade of Bars [Kips] [Kips] [ft]
Caissons 18x0.5 1,200 #28 GR 75 1 144 72 11*
2,400 #28 GR 97 4 745 22%*
24x0.5 1,600 #28 GR 75 1 144 76 11%*
4,000 #28 GR 97 6 1,100 25*
36x0.5 6,400 #28 GR 97 8 1,490 130 25*

* Casing to penetrate one ft into rock and one ft of rock discounted due to
potential disturbance

Drilled 24x0.5 500 #20 GR 75 1 80 30 *
Piles 30x0.5 950 #28 GR 75 1 150 40 *
36x0.5 1,200 #28 GR 75 2 200 55 *

* Drilled piles to penetrate to 100-ft below bottom of pile cap for preliminary budget purposes.
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TABLE 2 SPRING CONSTANTS FOR STRUCTURAL DESIGN

Estimated Spring

Deflection at Constant

Pile Design Load (Kips) Design Load (in) (Kips/in)
24x0.5 500 compression 0.5 1000
30x0.5 950 compression 0.8 1190
36x0.5 1200 compression 0.7 1715
20x3/8TT 500 compression 0.4 1250
24x0.5 80 uplift 0.38 210
30x0.5 150 uplift 0.38 395
36x0.5 200 uplift 0.38 525
20x3/8TT 70 uplift 0.38 185

We would expect that each drilled pile would require 2- to 3-days for installation per rig and
that each drilled caisson would require 3- to 4-days per rig for installation. We assume that
about 120 TT-piles would be required and that alternatively about 60-drilled piles or 40-
drilled caissons would be required. The estimated time for foundation construction would be
about three to four weeks for the TT piles and about sixteen to thirty-two weeks for the
drilled foundations, for two or one rig, respectively.

The minimum center to center spacing for the deep foundation elements (piles or caissons)
should be a minimum of 2% diameters of the element or 4-ft (whichever is greater).

Two load tests will be required for the drilled or driven pile foundations. No load tests are
required for the drilled caissons but down-the-hole remote TV inspection is required for each
caisson as part of special inspections. The load tests for the TT piles and for the drilled piles
shall be conducted in accordance with ASTM D 1143 with the final load increment held in
place for at least 24-hrs. The test piles shall be subjected to cyclical loading or suitably
instrumented with tell tales and strain gauges to allow evaluation of tip and frictional
resistances, as specified by the Code.

We estimate that settlements of drilled elements may be about %2- to 1-inch, occurring mainly
during construction. Similarly we estimate that settlements of driven TT piles may be about
Y2-in occurring mainly during construction.

Vibrations Due to Pile Driving- Vibrations due to pile driving can be detrimental to adjacent
structures. Problems usually develop when the adjacent structures are old and brittle and/or
when they are founded on granular soils that can densify and settle because of the vibrations.
For most situations induced vibrations with peak particle velocities less than 2-in/sec are
acceptable if the critical conditions are absent. Sometimes cosmetic cracking occurs due to
vibrations, even with relatively low vibration velocities.
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We understand that all the nearby existing structures are supported on piles driven into the
dense sand layer. This should be confirmed and documented. We estimated the potential
vibration levels caused by a 55,000-ft-lbo hammer based on available empirical data. The
estimated vibration levels are about 2-in/sec at a distance of about 20- to 25-ft from the
source. The distance from the property line to the closest adjacent building is about 25-ft.
Therefore we anticipate that pile driving vibrations should be acceptable if these buildings
are supported on piles driven into the dense sand deposit.

Soil Improvement

We consider soil improvement a technically feasible alternative to deep foundations. The
unsuitable soils would be improved by jet grouting techniques. The existing soils are
penetrated and mixed in place with cement grout that is pumped under high pressure through
a pipe with small diameter openings that is inserted to the desired depth of improvement. The
pipe is rotated as it is removed from the ground and the grout flows through the openings as
jet streams. The rotating jet streams mix the existing soil in place with the grout. The
resulting cured improved ground is a soilcrete having unconfined compressive strengths in
the range of 350- to 1,000-Ibs/in.

We estimated the potential settlements of the proposed 52-story structure supported by a
structural mat bearing on the soilcrete using FEA with the commercial program Plaxis3D.
The dimensions of the mat and the design foundation loads were provided by the project
structural engineer, WSP Cantor Seinuk. We assumed that the site would be contained by
tangent piles also constructed by the jet grouting method. Probable engineering properties of
the soilcrete were estimated based on information provided by the specialty contractor
Hayward Baker. We estimated the engineering properties of the natural subsoils based on our
experience and evaluation of N-values shown on the boring logs. Details of the analysis are
provided in Appendix D.

The results of the analysis suggest that settlements of about 2-in should be anticipated during
construction as the dead and permanent live loads are applied to the foundation. Differential
settlements of about 1-in also should be anticipated. Potential movements during the
application of design wind loads may be about % -in varying from about O- to 1-in across the
site. The structural engineer should confirm that the estimated settlements and movements
would be tolerable.

We evaluated the global lateral stability of the building under the design wind loadings
provided by the structural engineer. The calculated safety factor was greater than 3 assuming
a conservative soil friction coefficient of 0.2 (equivalent friction angle of 11°).

Spring constants for structural design of the mat supported on the soilcrete may be taken as
follows:
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« Equivalent spring constant of soilcrete and underlying sand: 460- to 920-tons/ft®.

e Equivalent spring constant of tangent wall and underlying sand: 550- to 1,100-
tons/ft3.

The above spring constants represent the probable range of the parameter within our ability
to estimate them and are not necessarily representative of differing values across the site.

Quality Control and Verification

Quality control and verification procedures will be necessary during construction utilizing
proposed soil improvement. Daily observations of contractor operations by a “Special
Inspector” will be necessary. Grab samples of the soilcrete should be obtained by the
contractor while observed by the Special Inspector on every day of the jet grouting
operations. These samples should be formed into 3-in diameter by 6-in long cylinders for
unconfined (U) and possible consolidated undrained (CU) and/or consolidated drained (CD)
triaxial compression testing. At least two U tests should be conducted for each day of jet
grouting operations. The U tests should be conducted 28 days after each sample was obtained
to verify that the design assumptions of unconfined compressive strength are obtained.
Depending on results of the initial tests the engineer may request supplementary testing to
evaluate beneficial effects of confinement and aging.

Also, at least six (6) core borings penetrating to the depth of improvement should be obtained
to verify that the grouting has been effective. U or triaxial tests may be ordered at the
engineer’s discretion, recognizing that micro cracking and other defects that occur during
coring could affect the test results.

Uplift Tiedowns

Anchors drilled and socketed into soil or rock may be used to resist uplift caused by wind or
other horizontal loading. Typical soil and rock anchor designs and spring constants for
structural design purposes are shown in Table 3.

Table 3 Typical Tiedown Anchors

Hole
Design Diamete Socket Spring
Capacit r Bar Size Free Length Below | Length Constant
y (kips) | Type | (inches) | and Grade | bottom of Mat (ft) (ft) (Kip/in)
580 Soil 95/8 #24 Gr150 25+ 115 180- to 280
580* Rock 8 #24 Gr150 150 + 20 130- to 150

* Higher rock anchor capacities possible with tendons.
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Where the tie-downs are locked in at the bottom of the mat the spring constants may be taken
as 1,200-kip/in.

The minimum spacing of rock anchors shall be four hole diameters or 4-ft, whichever is
greater.

Alternatively, the deep foundation elements described above may be used as tiedowns. All
tie-downs shall be tested in accordance with PTI recommendations.

Groundwater Control

The previous investigation indicated that groundwater levels are related to the level of the
nearby East River. The measured groundwater levels in 2007 were about 5- to 7- ft below
ground surface. These should be expected to vary by several feet during the normal tide
cycle and could be as high as the River level during a major or design level flood.

During Construction- Unless a major storm occurs we expect that the groundwater level will
be near or slightly below subgrade level but may be encountered during excavation for pile
caps if they are used. Local sumps and pumps probably will be able to dewater the local
excavations to allow placement of re-bars and concrete. If a major storm occurs and the
general area is flooded construction probably will be delayed until the flood waters subside.

If soil improvement is used as described above the staging depth may be below the ground
water level. This would depend on the contractor’s means and methods. A relatively
impervious SOE wall (e.g. tangent pile wall) and sump pumping should be sufficient to
control groundwater.

After Construction-The site lies within the 100-yr flood plain of the East River, and is at
approximately el 4.5- to 6.3 (NAVD88 Datum). The 100-yr flood plain is approximately at
el +13 (NAVD88 Datum). We understand that the building must be “flood proofed” for
water levels up to 1-ft above the 100-yr flood plain elevation. Therefore the ground floor slab
should be designed as a pressure slab with hydrostatic uplift pressures based on a design
water level of +14 (NAVD88 Datum).

Underpinning and Lateral Retaining Systems

No deep excavations near existing structures are planned. Therefore no underpinning should
be necessary. General excavation depths for foundation and ground floor construction should
be about the order of 8-ft below existing ground surface. We expect that sufficient space
should be available to allow open cut construction. Temporary side slopes should be no
steeper than 1:1% (v:h). If insufficient space is available we anticipate that cantilevered
(unbraced) vertical soldier pile and lagging retaining walls would be used to retain the earth.
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Deeper excavations may be necessary for implementing soil improvement and constructing a
mat. A tangent or secant pile wall could be used to control water and support the excavation.

Unbraced walls (soldier-pile and lagging, tangent pile, secant pile) may be designed based on
active earth pressures calculated using an effective soil friction angle of 32° and total unit
weight of 125-1bs/ft>.

Potential Effects on Adjacent Structures

As discussed earlier nearby adjacent structures are believed supported on piles bearing in the
dense sand strata and are located at least 25-ft from the property line. Therefore, no
significant effects on the existing structures are anticipated due to the nominal excavation
depths that may be required. Similarly, the adjacent structures are sufficiently distant so that
no negative effects are expected with properly executed construction of drilled foundation
elements although slight migration of fine soil particles into the drill hole could occur.

The potential effects of pile driving vibrations were discussed earlier. We recommend that
vibrations be monitored at various distances from the piles during the driving of initial test
piles to confirm that the expected vibration levels will be acceptable. Vibration levels on the
adjacent structures should be monitored during installation of piles.

Seismic Considerations

Potential Liquefaction- No potentially liquefiable soils were encountered in the boring
drilled for this supplementary investigation. Several N-values from the previous borings
plotted below the Code liquefaction screening diagram of N-value vs. depth. However, we
analyzed the data using the Simplified Seed Idriss method and found that, with the exception
of three isolated points, all calculated “safety factors with respect to liquefaction” exceeded
1.25. The lowest calculated safety factors for the isolated points were approximately 1.1. If
soil improvement is used no localized zones with calculated low safety factors with respect
to liquefaction would be present. We conclude that liquefaction need not be considered in the
design for any suitable foundation option.

Site Class- The site class is determined by considering the weighted N-value for granular
soils and the weighted undrained shear strength for cohesive soils in the various soil layers in
the upper 100-ft of the soil profile. We estimated undrained shear strengths from N-values
reported on the boring logs applicable to the project.

Our analysis indicates that the site may be classified as “D Stiff soil profile” based on the

granular soils, but as “E Soft soil profile” in accordance with Table 1615.1.1 of the Code.
Therefore Site Class E should be used for design.

10
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If soil improvement is used the site class would be improved to Class C for seismic design
purposes.

Additional Investigation

Possibly, a site specific investigation involving in-situ shear wave velocity testing and site
spectral analysis could reduce the design spectral accelerations to about 80 per cent of the
Site Class determined by the in-situ shear wave velocity testing.

LIMITATIONS

Our recommendations presented above are based on our interpretation of subsurface
conditions based on the results of four available boring logs and the boring drilled for this
investigation and our understanding of the project as described above. Significant differences
in the project or other changed conditions should be reported to us and we should be
requested to revise our recommendations if necessary.

We appreciate this opportunity to be of service and look forward to working with you as the
project proceeds.

Very truly yours,
RA CONSULTANTS LLC

Robert Alperstein, P.E., D.GE

Unauthorized alteration or
addition to this report is a
violation of New York State
Education Law Article 145
section 7209.

11



MO LYd

L39NOH  oma

NV1d NOILYOO

Vd/Sd  :gyHo/Nya
9ZL1OL! “ON TO¥d
10z 'S "834 21va

077 SINVLINSNOOD v (O)
WO DTIOVH MMM #6Z1 +28102
829£0 N ‘LNOWNA “¥d SNIXTIM Lt

Bupweuibuz [pojuio03009
O SLNVLTINSNOD Vo

AN HJOA M3IN
ANVT NIdIVW 1§

123rodd

w0~ T-.CE/T 9[e3S

NY1d NOILVOOT 9ONIJ04d

¥L0Z 'HL9L AYVANYI HONOYHL

HLC L AYYANYP N33MLIE 0T SINVLINSNOO

vy A9 Q3AY3ISEO ANV "ONI 394039

OT1 SINVLINSNOO W A8 Q3AY3SEO ONI¥OS NN AG I TIN0 SYM S—g ONINOg e
'SYIHLO A8 G3AY3SE0 ANV A3 T1I¥A

SH3HL0 AF 03AE3580 ONIS08 AV 393M L—81 HONOYHL L—g1 SONMOg o

HONERER SITON

OMAINYT NIAIVA TST 9ZTTOET\SLOACOYd ET0Z 911 OVHOTIOVHIXOEdOHAMNIIMLYASHISNN:O



APPENDIX A

BORING LOGS BY OTHERS
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v ‘Do DOWN Ta L\Bt
L)
7 ? 7
A
g e S aruduT
man. ¢ § SAND with TehcE Galiiéy, 5
VAT =+ !
(581 66 b TN
('n I\'\ lﬂ N = '1
Vs 6
3 ‘Z( ~dgTaue Do caging FroM 22, %'
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LANGAN

ENGINEERING & ENVIRONMENTAL SERVICES

JOBNO. 0o\

DATE

SAMPLE DESCRIPTION

TR0

v'AergD e N % SAND AND \
GRe s ST Teace Gnre CSP BMH 5

BROWN (10 SAND wiry some
ST, TRACE MICA (4P ]

)

CLbss A
SAND

Bro WN % 0 SAND WrTH A0mue ST
e MIch (3P ]

BrowN g-m SAND witr soMe ST,

TRace e (9P:)

086100

Plbtppm\‘
0o
NO.LOC.

ey

") -]

LOG OF BORING NO. |}, -,

SHEET _4 oF _|()
=S
[f lIF—E REMARKS
g€ = b%: (DRILLING FLUID, DEPTH OF CASING,
F 3 £43 CASING BLOWS, FLUID LOSS, ETC)
a
O -PRLLED N
Qv DRI
A Wy Woon ST DL :
= —tave D-1B AT /G
)~ @
1l

Euu”‘,ﬁ SNL@LAD e acaouny
IS AR

-:SH\?:\‘ ’SIZC\/IZ@':I' HO Ao

- TOOY.
Cou \\e%CEpSAU NG BEFrage PRI

ARDE D More GuwGel 10 TUR
sMacTu DRILLING  pow N TO &5

q -8 -1 &7 BH 1o A

-DRILL DOWNTO ('
TSMOGTH DRILLING, BROW N WASH

7 \;—\—ku‘Eﬁ‘\q’ [N (OQ\"O LDZI

MO DRILUNG Dow N To bR}

BRONN W ASH

—raee 5-1& AT LR 10 T



LANGAN

ENGINEERING & ENVIRONMENTAL SERVICES

JOB NO. \FOWalo(aOV]

(@]
¢ SAMPLE DESCRIPTION
H
n

NY B¢
CLASS

BRAOWN §- ™ SAND TRACE $11T, TRACE
MALA [sp ]

peown §-m SAND Tonee sut, TRAE
MCh TP ]

CLASS D
SAND

BMWN(;fM SAND WIT 4R ACE SILT
TRACE MICA LS P ]

BROWN g.m 5Q\ND WITH TRACE LT, MOt

- [3P]

086100

DEPTH
SCALE

[

a1

>N

LOG OF BORING NO.| [5-F)

SHEET _H OF _|()
eS REMARKS
§ g E E% £ (QRILLING FLUID, DEPTH OF CASING,
S E g &3 CASING BLOWS, FLUID LOSS, ETC))
z a

-%MS'QTH PRILLING SOwWNTD
-BEOW N \WASH

6 -ThkE S-1G a7 O 102

4o PRIWING DOWNTO ary
“BROWN WAIY

N -Thee S 20 ¢aoM H 1o 1

-pail DOWN To 80, sMooTH

DRLLANG
B N WALH

20 e 5L FroM &0 1a B2
2%
D H
D05
YA

-DRILC Bown Te 8F:
- SMOOTH B FAST DRILLING
“BEOWN WAIH

>-21

T 0 -take 5-21veom 85 1ol

Vo =

5-22



LANGAN

ENGINEERING & ENVIRONMENTAL SERVICES

JOB NO. IO\ elaloO LOG OF BORING NO.
DATE 3129/12 SHEET o OF 1Q}.
2 SAMPLE REMARKS
J% % SAMPLE DESCRIPTION DEPTH § & E Eaz {DRILLING FLUID, DEPTH OF CASING,
/éé z SCALE g 7 g 283 CASING BLOWS, FLUID LOSS, ETC.)
z - ace
\},umNYS_m SAND wirty To.E 2T, MasT [Sp] 3
ARSS)
N= n
e -DriLE Down Ta 9O
“SMOOTH DRILLING
“BROWN WASH
2%
29
40

2 e 928 from Q' 1o 92
wn £- SAND Wit SOME S1LT, MOWT

Beo (P‘\? 9
N e
159) P
4z 3
-DALL DownTe §H
- SMOGTY DraLLING
. “BRonN wasa
4
® - W e 524 prom 98 10 9T
Brown. { sy SAND, morse [SV\} I )
o " <'|\1 tp) 0 13
- wo
g 4
3 £
o ° -BULL DOWN TO 100! -
“OSMOTTH DIILLANG
G “BRowWN WALH
99
1o g -Take J-2H raom 1O 401072
BeawN g-m 5AND WITIH SAGME ST, Moist ) MG 19
|
[sPl o -
Q
\s:) Q b (i)

) |

086100



LANGAN

ENGINEERING & ENVIRONMENTAL SERVICES

JOB NO. 110lalala O
DATE X/29/12

N
CLADS

s B

086100

SMMBOL

SAND

BROWN (-t SAND Wit TRACE LT, marst L9

SAMPLE DESCRIPTION

RO N § - 6/—\"-\4[) WITL TAACE ST, TRACE
MG, ot ES’\DJ

MACA

o SAND wiT TRace siur, TRAce

-

en 20w £ SAND ane twin Livens

¢ eunin SLLT, 1eace Mich Mot E‘::P.‘bMH]

DEPTH
SCALE

ve o

<h

hy

WA

{20

VA

LOG OF BORING NO. | /5-H

NO.LOC.
TYPE
RECOV. FT.

10

G-

~ B

v T T
Yy v

5

13

SHEET "} _OF {0

REMARKS

(DRILLING FLUID, DEPTH OF CASING,
CASING BLOWS, FLUID LOSS, ETC.)

-poatt DOWRNTO {OH!
-3IMOOTH R RILLING
- BROWN WADH

ave 39 samere -2 From LCR 10
o

-AMeaTH DRILLING DOWNTO 1O
- BEUW N W ASW

STAKE S sampLe From 110 o '

_smooT DRALLING DOWN TG W9
SBROWN WasH

gace 55 sameLe $-28 From WS e
N

SSMOOTY DN G Down T V20!
"EQQWNW:‘ﬁ)‘:%

-TakE 5-29 FroM 94
W' 122" i $

5



LANGAN

ENGINEERING & ENVIRONMENTAL SERVICES

JOB NO. I}\\Lslalo OO LOG OF BORINGNO. -5
DATE SHEET & OF ()
g APLE REMARKS
n : Do
P SAMPLE DESCRIPTION Dgi{: g & E Coz (DRILLING FLUID, DEPTH OF CASING,
~3 = S g £ 8 ziis8 CASING BLOWS, FLUID LOSS, ETC))
z 9 v) o 2 G gea
-DewL DOwin T V2R
= IMOSTI DRALLING
“BRGWN WS
\1% ‘
124
, 125 ) . AR o (17} 5
BROWN g-m SA\\\\D‘,‘TQ.&\(,.E MILA, MOLST [S'Pj % T 330 prom 12570 (T Wi
) % 8\9 "
\ =
1) 20
2 .
‘21 - D pawn To VK
S SROOTH GRALLNG
“BROWN WASH
114
15 _ Voo ! .
Bm‘ng-msp\NDT‘lM—E e ot (5P g  -tave SBIFREM A0 1o B2 wink 39
— 14
Prj H
1 N O
° Wy N
.‘ 4
%2 -DRAL DOWNTO | B
“MSOTi DZILL NG
iYal - BROWN WAS
ﬁ o 133,
a A
a3 n
by
%% | STAKE S- 347 Fuom !’55' o | BT RS
BROwWN (-t SAND Toace Mieh, wosse [5P] ~ 2
2 SR Y>)
¢ b O
TR 2 o
-aoven Quie (et Tus
S DAL PowWs To Q!
“IMOGCTH DeiLLinG
132 SBROWN WASH

3

086100



LANGAN

ENGINEERING & ENVIRONMENTAL SERVICES

JOB NO. 10O GLlolaOY
DATE

SAMPLE DESCRIPTION

WYKL
CLASS
SYMEGL

aeown §-on SAND rerce Mmics, Mot £sP)

BRoM (o SAND tesce wica mowst [(5P)

Cianas
SAND

saown G- DAND Teace mes, moise (5P

m“\\g -/rﬁ AT SAND WITH 9QME
GRAVEL, MonsT [SM]

086100

B8,

2

b

Yy

195

o1

%%

LOG OF BORING NO. | [5-H

SHEET 9 _oF _\0)
REMARKS

(DRILLING FLUID, DEPTH OF CASING,
CASING BLOWS, FLUID LOSS, ETC))

-TakE 3-3% prom HO 1o [HZ with 3D

(7]

 PENETR. |,
RESIST
BUG Inv.

1 -Take 934 a1 WO o W w39
20

i

)
N = 2w

2-34

Vo
oL baws To B
= SMECTH DRILLING
-BROWN WasH

-TALE 9-DN gnam RO 118 wite
Wy > b

e

n =
Do end o BJIG\Z At 224D P M
30

-DRiLe DOWN TG |55'
= IMIOTH BRALUNG 3w
“BrawN wWASH

5-25

1o 5-Hlo Feam 1HD' 10 157
%1

3

-5l
35
Vins
o

d



LANGAN

ENGINEERING & ENVIRONMENTAL SERVICES

JOB NO. 17Ol alaCM LOG OF BORING NO. | 5-D

DATE SHEET _\() OF l£1
J 2
z . REMARKS
3 j% SAMPLE DESCRIPTION gg‘ g(E)i-[El § ¢ & E%’E {DRILLING FLUID, DEPTH OF CASING,
; }; 3 (z) s ég § CASING BLOWS, FLUID LOSS, ETC.)
-DR)LL DOWNTO (WO’
-LOTS OF RiG CHATTER.
“BROWN WASY
) AN <P e -ATTEMPT ToTARE DD FROM
f-  cumeaOAND, wowt L ] N “ Q' 1o W' witk 9D
p" s Nlj £ i ~ReFushL AT \LQY - D
A A
,{1
< Z 9P
J I
’ o gow s 10 13
%QW PROGRCDD
‘ GCUNTTER
, 7 _siner of BEOROCK WD staet vocy cone (- ar W O8am
nied DECOMPOIEL ROCK . ‘
P =2
d
5 Assumen TOR ©fF \ren -
— COMRPETANT BEDRQLK 5
—
o M ) ICI ,
A é ey, modesately decampased ! e OR€ Hae TERMINATEN®) 16§
3 \CA SCHIAT Caravaid] ! g K O e mieeren
' ‘ - 2 2 DK WEDGED[ BLOKER
A € ROCK ACLEET
M

ey



(= LANGAN

ENGINEERING & ENVIRONMENTAL SERVICES
Loa oFBoRinG _ L= {0 sHEeET 1 oF .9
PROJECT PROJECT NO
LOGATION ELEVATION AND DATUM
EL
DRILLING AGENCY DATE STARTED DATE
DRILLING EQUIPMENT COMPLETIO  EPTH ROCK .
SIZEANDTYPEOFBIT NO SAMPLES  DIsT. |, UNDIST = CORE -~
CASING \ WATER LEVEL FIRST. "} COMPL. 24HR
CASING HAMMER WEIGHT . DROP FOREMAN
SAMPLER
INSPECTOR
SAMPLER HAMMER WEIGHT DROP
- . DEPTH g - REMARKS
< SAMPLE DESCRIPTION - 3 SCALE § g E%g (DRILLING FLUID, DEPTH OF CASING,
g éi 5‘ S P w2 CASING BLOWS, FLUID LOSS, ETC.)
= o
oo C WT I DOME, o)
aCove  hroce DLk, troce Suk, /] . .
LETCH
o Eﬁpl 0 1 ' N LN
) . FENCE,
T \
) 20 &
D 2 . v
o & B l
i §-c SAND vt some ‘ z
e OO Yo St dey N kLB ‘ PARKING %
(srl ' q Lo
4 9
9
cHled § -c ogovey SAND ond
yeoce & v (O] AN I
R A with = o 5 0
1)
L\: \r)
g\m 6 SART REMLING@ & A
4 TG D ] 52 AN
oo an(-C AAND with some brick, <@ T:Lg ? 9 5% shmpiep vaomd 1
el e - Bl 5 YYD SAMPLER FRom 2
yace dsavel,most (AP ] o7 ' TRLE 4 By 45 -
= oA P WSS AAMDLER FRoM
e 2 ADD WATER B Q1 KGeL ToT0R
a 8 :Q "; T;’ b :> KOS OF CHATTCR
. Al
{]L) j W Qs.bcmd\/ er.AV(,L- with some &), L\ WOOD 6A‘MDL2"L FmNLO
O & Low,most [ ?1
\_(:’ O NﬁTALLq OF CASING
Vol D 1310
ORAWNT - GRAY WhSH GRAVEL.
- 10 CoM NG OUT W ReTLR K
s (. sanoy GRAVEL, Mot LGP g _‘\TA‘@ 5-6GWISS dampLer FROMIO 17
o G TINSTALL B! OF casing RVEY ‘
G 11 - . oy
o Ny
')
Eoq2 1
Ok -Dei 1o |H
~~ -Fan
é 7 Boow N W ASH
Z 13
I

14



LANGAN

ENGINEERING & ENVIRONMENTAL SERVICES

JoB NO. IO\ e la O LOG OF BORING NO. -
DATE SHEET _Z_OF 9
4 3 S SAMPLE REMARKS
o &Y 2. DEPTH e
IJ),'Q ‘% SAMPLE DESCRIPTION — %éa gC ALE & ¢ E E%E (DRILLING FLUID, DEPTH OF CASING,
R 2% = g r 8 §E§ CASING BLOWS, FLUID LOSS, ETC))
~ | . £ e STl ar 11T
G g SAN D‘[lGQAVE,L ) M |
[&e] T B
. DR e 1 o~ ¢
Sh H R~
@ . &
% SINSTALL EAS NG B from 1o 19
™ -praw. Ta 20
e " BROwWN M .
U TRIG CHATTER T 10 2A
9
10 3 TAEE 58 v TN 940 PR TROM 20" - 22!
e § Q@\AVE\_ WITH S OMe v SAND "
merst LGP = 1 o< .
: C vy
K )
- 3 5
< 12 —-
O SINSTAL B CASING FRoM |4 1 20
L?; - DR IRwW N T 25!
O S AT RIG UBATT cn FQQMZ:’)' T025|
el 2%
- O
v
%1 - 24
J c':l\g
& 156
2 AWOOD wirn ace §om x 29 Thee DG Wl salvier From 2R 1 2
AND, TR ;_ q
o b 9 NN
- w Yy
w
T q
\ 2
2 & SINSTA D' CARING FRoM 2! 10 29
2 - INCREPSED REY|STANCE Ty
=Q BETWEEN 24" AND 25' O INSTALL CASING
?\ 19 B NLIU g, HTCP T keps Auto Wiriep
™~ s 70 30"
CBROWN WAS i sLow D2y NG
14 - IO GBIERVED IN HaLe
“WOOD CHUNKS CGMING UP W/ RETORN
e LA/ T THIN LaYee PROPDLAING
1,0 BLACK WASH
L{
pLack GrGANic DT s WEOD,
Mo 8T [V\\A} é . 5 3
Q ? = = 5
NN
5]

086100 Lad



LANGAN

ENGINEERING & ENVIRONMENTAL SERVICES

JOB NO. _{\"TO\GWaO\

DATE

NYBC
CLASS
MBROL

2
e
L

CLASS'T

CLass A

086100

SAMPLE DESCRIPTION g
BLACK OGN AND
Mot THMR]
BLACK (G2GAMC CLhe ‘_;\\:( WA,
SOME. WOOLD , MOVSY TMW x
77—

BROWN { ¢ GRoVEL AAND wirw

acE St (:3()] .
RO g'm SAND wite Some.

WEL, TRAcE SN T, mavst LOP)

apovert £-m ATy DAND wrv some
eehver, hewsT [SM ]

0

NG
BYawWS

() EaLowa/BF_

98, Blows /5 -

|3 E‘)Lows/5 o

no

EPTH
CALE

CL)

NO.LOC.

5-1

5-13

S-14

3

LOG OF BORING NO.

TYPE

33
5

33
ql

IECOV. FT.

Q]

7

SHEET _% OF 9
2y REMARKS
T (DRILLING FLUID, DEPTH OF CASING,
& § CASING BLOWS, FLUID LOSS, ETC.)
o
2, TAKE -\ n[SSFROM™ A7) T 1
POOR RRCOVERY 34

i
2

3

Tae S-|la Fhon At B! w/

BN @ 40T SPooN TO MALe
pUSH WRE GET ACCEPTAKLC IAMPLE

TRRE 9-12 FROM B T3B!

-l TO LK)‘

- BRACK TU BROWN WHRSHE) ~B R’

LTALE 51D WSS FROM HO o4

()
-Hewe 7O ‘45' ‘ \
-BAOW N WASH,RIG cHaTTed 4D

Taee 5°H ‘N/'DS Frea WA 1o yy
2%

25

-INSTALE D' OF CASING FROM B 13!
FROM 3Q 1o 4yt

SINSTALL R aF CASING
DR 7o B -

“BROWN wAsY
"G CHATTCR, FROM 4B Ty 5on

145



LANGAN

ENGINEERING & ENVIRONMENTAL SERVICES

JOBNO. \FOlalol O] LOG OF BORING NO. | [4-(,,
DATE sHeeT 4 oF 9

. s S
J a2 9% DEPTH . e REMARKS
DY 7 SAMPLE DESCRIPTION 27 & ¥ E E%E (DRILLING FLUID, DEPTH OF CASING,
= »¢ SCALE 2 ¢ g 28% CASING BLOWS, FLUID LOSS, ETC.)
7 -~ I.I.lmm
zo v 3@ -~ = w e
yAZyve® BROWN §-m SAND anw aeay W TRYE DD Wl S5 FRom B 1o B!
SILT i TRACE MCh monsT [SP] '
e !
v VIO
PR 94
24
52 -DRwWL TO 65'
“DHOOTH DPLLING
TREZOWR Wb
%%
n
&5 9 TAE D10 WD FROM AR 10 BT
taow Gom SAND) wite Tace s, ) e
END oF /212 AT 1R 0w
Teace er MorsT (9P c i
- W - e TYIRAT OV A2 KT 4 DO s
Vo= TAOB ModE wWaTER D QUILGEL TO TUR
K
-b(i\u. T (OO'
TIMQCTH DRILING, 7, Row N wids 1
|
|
|
v,
3 4 . 22 1‘A\¢n££6'l'7 WSS ERoM WO e (5]
! no [TXS<y > N CzQVE,Q.\' he) TAK NG N
© MMEL 1 HTe O A?Té«& THER SAMPLE
ind{PR®]
') 26
V)
L [
. g-m SAND witn some st 1 (mwe 5718 W/SS Erom W2 o (!
A ML, MOVST [5?_.\ Ay
o -
Tue®
V) Vi 60/5
l DRI TT ©D'
- eMOQgTH DRWLING, E"\‘C’WN\\IASH
PROWN -MﬁhND Wi TRACE ST o 8
teacE MICh Bowst [5P) 5
v g = 2l
1 \/) -
2M

086100



LANGAN

ENGINEERING & ENVIRONMENTAL SERVICES

JOB NO OVttt
DATE

SAMPLE DESCRIPTION

NYRC
LD
AYMIAOQ

BROWN g-m 6[\\\l N WITH TRACE A\,
RCE MACA  MOTLSP]

BROWA %-m SAND wimi TLACE DT
v AP

CLass D
SAND

o fw\S A“b WITW TRACE DT
et weh (5P

ng,mS!\«\\\D WATI TRACE M s
Mot S0

086100

DEPTH
SCALE

q

%9

&l

g1

LOG OF BORING NO.

SHEET _ A OF
-ES
E £ REMARKS

g ¥ - 2l (DRILLING FLUID, DEPTH OF CASING.
2 F 8 88 CASING BLOWS, FLUID LOSS, ETC)
g b Wea

'SQ\LL 10

-~SMOSTI DRILL 1N

TBROWN WasH G

o -Take 520 Witk 93 FRoM 0 10

-PRILL TO q‘—'.).
SSMOTH D RALLANG , ROV N WASH

o 521 with 393 rpow 19 v 13!

)
DL To &Q)!

DRILLN G
BRONN WAST

e S 2L WIS rrom &0 1087
2

}qn
)

3-22
59

SpRALL TO 86'
SMCOTH DRUING
- HROWN WASH

AKE 523 WTH D) FaoMER ' &Y

515
5

55



LANGAN

ENGINEERING & ENVIRONMENTAL SERVICES

JOB NO "'YO\ntalaCh LOG OF BORING No‘ -
DATE SHEET (o OF_9
2 SAMPLE REMARKS
] v 3 SAMPLE DESCRIPTION DEPTH § g E EQE (DRILLING FLUID, DEPTH OF CASING.,
2L SCALE Z » g 229 CASING BLOWS, FLUID LOSS, ETC.)
Z d A . z W g
M 1%
::: 33 ‘{q
g o 10 90
“SMOSTH DR AWING
-~ BROWN WASWY
&g
Bt £ oy DAND WiTr SoME AT, TRAW 28 CTARE 3224 Witk 59 proM GO 1eq?!
MCh, Mot 101 T ) %
- @ Nwni
49
1 )
DR 104D
IO DRLLNG
1 *BemwW N W
qi|
) an 3- 5 95197
e 0 peown (-m SAND v TRACK Su, ©  -TAKE 5-25 with 8 rroM d
% Z 1once ALK, MOYST (5¢]
I (@) 19
N i
ny N — 28
2|
1 Spri 10 100
-SMOOTH RRALGINIG
“BROWN WHASH
id
pRov St SAND wirw 106CE <117, Teace > ke 5.2l wim $5 From 10U I
MICA, Meojiyr ) B -
it g °:
o e T 0
1
NV 25

o2

086100



LANGAN

ENGINEERING & ENVIRONMENTAL SERVICES

JOB NO. \
DATE dfA/172

SAMPLE DESCRIPTION

NYBC
CLAYS
JYMBOL

v

oo forn SAND wite TRACK ST,
TeACE MICA Mot (5P]

BrOwWN S-m SAND ww <Qael SWT

pows Son BM053

Cinss B
SAND -

BmwN§~m5ANDW\T 0 _
TRACE WA, ot Tap] ToAESIT,

CLTGN ?-m 5AND WITH TRACE 91LT, TRAcE

MICA | MOIRT e

086100

DEPTH
SCALE

108

g

Q9

WG

an

12

Wz

I

1o

hg

ng

1%

V1l

NO.LOC.

5-27
SN

3-28

S5-30

3-29

LOG OF BORING NO.
SHEET

OF 9

REMARKS

(DRILLING FLUID, DEPTH OF CASING,
CASING BLOWS, FLUID LOSS, ETC)

PENETA.
RESIST
BL6 I,

TY
IECOV. FT.

QA S-27 winn 9D FroM IR0 |}
2R
=
24

AR 928 Wit 99 FRom WO 1o 112!
24
2 22

\8

Take 5-19 Wit S FRam | K 1o 117!

3

26 \
priwTo 120
AMOOTH DRILLING
BROWN WASH

2
v

2"

20 Take 5 Fpam 120" 1o 122

)
A& 0
N



LANGAN

ENGINEERING & ENVIRONMENTAL SERVICES

JOBNO THOalaloO
DATE

SAMPLE DESCRIPTION

NYBRC
QLAYS
SMMBOL

Brown (oo SAND wita s
RICALSP] €1, TRAE

vmvsb BRowN
QT Tonce M

&M‘\)M\\D AND GREY
A west £50]

BROWN kem
beow M&\_r %@(T;llb WITH TRACE ST, TANE

086100

DEPTH
SCALE

[P
VLl b

V24

"

2

¢

2y

1

LOG OF BORING NO. | [5-(,
SHEeT _& oF _9

=S
8 w & e REMARKS
Q & ¥ wls (DRILLING FLUID, DEPTH OF CASING,
g [ E ﬁg § CASING BLOWS, FLUID LOSS, ETC.)
Do To 128!
“IMOUTH PRILLING
- BRAWN vy WA Y

o -TAkE D-Dlwith 3D rrom 12510127

22

yi
32

3-31
S8

o

Do To |30
-BROWNY WASH

TALITTLE QG GRATTER IN LpeT 1
OF DRALING,

I 1A 3-B2 w/5S FM 1IN 10 7

.
ASS RS

=2,
DAL DOWN TO o)

e BRROWN WADH
- SHOIT A D RAL- NG

13 TEDBD W S From (DA 16137
M
0

%

DL DowN T 1H{O!

DLGHT RIGCHATTER
"BLOWN WASH

J-33
21"

A
(D)



LANGAN

ENGINEERING & ENVIRONMENTAL SERVICES

JoB NO. 0\ olalo O

DATE
4
53 SAMPLE DESCRIPTION
S &
B WHW TRACE ST, 1RpCe
N, W1 50
BeowN £oon SAND with t2acs w1t .
WICA, MbieT U017 N TERCE DI TR AL
N-) .
¥
g =t
O v

RBrown g—m f)b\\\\b ANQ DE.C_Q);\/\() CJ%G_D
RQQ’Y‘ WTe TRRCE GRaveay ) MG T Eﬁp]

I |
EOR ar 1H2 ’ RARL.

086100

DEPTH
SCALE

W
M2
13

Ve

b
149
Ha

Mq

151

SAMPLE!

NO.LOC.

5-34

S5-59

5-36
5SS

LOG OF BORING NO.

w
a

r

&
>

3

22"

PENETR

25

¥

RESIST -~
BLS I,

28

H1

SHEET 9 OF 9

REMARKS

{DRILLING FLUID, DEPTH OF CASING,
CASING BLOWS, FLUID LOSS, ETC.)

Toe S5-BY w90t WO 1o M

|
_prits TO 1)
-G CUNTTCR
sam, ot WK

eND OF 4/3/12A1 D OO PM

e HjU[IL A 14H A

TAES B S PR 5 1o, Y

- a dwaterag oL

ATeMPT 1O TAKE D30 W/ 43 Frowm
150" 10 D2
-ReFLSAL @ 190" - 4"

DAL DoOwN TG 1H', RO BEGINS
* VAR CONING

TDLE Ty ¢

UNAE L f%:QL
DOWN W DS\ >
o USE - HAR

SWHERN UDin G Qe [CIRI oD% .
- HOLE Covep 1M @121 88‘»\ NG AETORN

- HAVE TO DRILL ANOTHER. HOKE BIGHT NEXTTO
FIZAT ONE FOR Rock COMe SAMPIES



= LANGAN
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JOB NO. Y14 1\ LololO\
DATE
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CLAYS
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SAMPLE DESCRIPTION

W 2wws/
Jor

CADNG
PLO W=

X

(WQ BLows

T

129 &LQW‘Q/B

| "
|15 2o S/BFT

DEPTH
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ENGINEERING & ENVIRONMENTAL SERVICES

JoB NO. 170 el loO) LOG OF BORING NO. | o
DATE SHEET A OF H
r SAMPLES REMARKS

v < : . K-

% % SAMPLE DESCRIPTION g(EjFA’Ig § ¢ E mgi (DRILLING FLUID, DEPTH OF CASING,
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JOB NO. 10\ ololoO\

DATE 4/R/\L
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LOG OF BORING NO. -

SHEET ':‘ OF \ \
SAMPLE
E &k N REMARKS
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ENGINEERING & ENVIRONMENTAL SERVICES

JoB NO. F0elolOl
DATE

SAMPLE DESCRIPTION
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086100
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ENGINEERING & ENVIRONMENTAL SERVICES

JOB NO. IO alnlbO\

P )
2% SAMPLE DESCRIPTION
71 >
ZJ O
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ENGINEERING & ENVIRONMENTAL SERVICES

JOB NO. {"TO\aloloO)\
DATE

SAMPLE DESCRIPTION
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JOB NO. 1O\ LolblhO)
DATE

SAMPLE DESCRIPTION
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NS D
SRAND

086100

DEPTH
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ENGINEERING & ENVIRONMENTAL SERVICES

JOB NO. Y10 alef oM
DATE

SAMPLE DESCRIPTION
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JOB NO. \I O\ alolo M
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JOB NO. \FO oo Lo O LOG OF BORING NO.
DATE SHEET |\ __OF _|}
d =S
o = ; Er REMARKS
§ T SAMPLE DESCRIPTION 23 gEPTEI g ¥ E 52 (DRILLING FLUID, DEPTH OF CASING,
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LOG OF BORING

PROJECT
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CME =3 Taack - MOUNTED R

SIZE AND'TYPE OF BIT Bqlﬁ"\ d <R\CNANE RALER ﬂ%\T
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JOB NO. _"iO\ole LG
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JoB NO. YO Hola (O LOG OF BORING NO.
DATE SHEET _4 OF 9
3 DEPTH . REMARKS
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JOB NO. 1% 0bolola OOl LOG OF BORING NO. | [3-

DATE SHEET % oF 1
2 B8 REMARKS
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JOB NO. \¥Q\lal 1\
DATE
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JOB NO. 1T0\boboln O
DATE H)l/12
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= X a s = 8 zis CASING BLOWS, FLUID LOSS, ETC.)
2 ot o~ 4 W qaT®
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APPENDIX C

SOIL TESTING RESULTS



RA Consultants #13C1126
151 Maiden Lane New York,NY

LABORATORY TESTING DATA SUMMARY

BORING SAMPLE DEPTH IDENTIFICATION TESTS REMARKS
WATER uscs SIEVE
NO. NO. CONTENT SYMB. MINUS
@ NO. 200
(ft) (%) (%)
B-8 SS-5 25-27 62.6 OH 82.2
B-8 SS-8 40-42 18.1 SP-SM 5.1
B-8 SS-15 75-77 27.2 CL 70.8
B-8 SS-20 100-102 21.2 CL-ML 56.9
Note: (1) USCS symbol based on visual observation and Sieve results reported.
Prepared by: JR TerraSense, LLC Project No.: 7685-14002
Reviewed by: GET 45H Commerce Way File: Indx.xls

Date: 2/3/2014

Totowa, NJ 07512
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APPENDIX D

FINITE ELEMENT ANALYSIS



APPENDIX D

Finite Element Analysis Results
161 Maiden Lane
New York, NY

This summarizes results of subgrade stress distribution and settlement under the proposed mat
foundation at 161 Maiden Lane using finite element analysis.

Executive Summary:

Our engineer, Mr. Rui Guo, estimated subgrade stresses and settlements using the commercial
software Plaxis 3D v2013, assuming typical soil conditions. The analysis considered the structural
loads provided to us on June 11, 2014 by WSP Cantor Seinuk (WSPCS) including tie-down loads.

Considering dead and live loads, we estimate the maximum settlement of the mat at 2.0-in with a
differential settlement of 1.0-in. The estimated average subgrade stress under soilcrete is 11.0-tsf.

In the scenarios with North and South wind loads respectively, the estimated maximum additional
settlement is 1.0-in and the estimated maximum soil rebound is 10% of the maximum additional
settlement.

Finite Element Model Input
1. Structural Loads

The assumed total structural loads were provided by WSPCS (refer to Appendix D-1). An
axial load of 74,827-kip (dead plus live) was applied to the mat foundation. Tie-down loads
of 10,000-kip and 14,500-kip were applied to the North and South sides of the mat,
respectively.

We considered maximum net uplift loads of 14,500-kips on the South side and 10,000-kips
on the North side of the building due to two respective wind conditions.

2. Model Parameters

A generalized soil stratigraphy created for the Finite Element Method (FEM) model is
shown below. It is based on our geotechnical investigation described in the body of this
report. The top and bottom depths of the soil layers are shown in brackets. Sand layers 1
and 2 are separated based on Standard Penetration Test N-values. Sand 1 generally is less
dense than Sand 2.



RA Consultants LLC Memorandum 13C1126
161 Maiden Lane, New York, NY

PROPOSED
BUILDING

TANGENT
PILE WALLS

SAND 1 (-35’ to -53’)

The groundwater level was estimated at 5-ft below grade. Groundwater level within the
site was always assumed as 2-ft below the bottom of the excavation for the various
construction phases.

The proposed mat foundation and tangent pile walls were modeled as plates in Plaxis. The
various parameters for the plates, soils, and soilcrete used in the FEM model are shown in
Tables 1 to 3 below.

Table 1 Plate Parameters

Plate Mat Tangent wall
Thickness d (ft) 7 5ft
Weight v (Ib/ft3) 150 150
Type of behavior Type Linear, Linear,
isotropic isotropic
Young's modulus | E; (Ib/ft?) 1,170,000k 1,000,000k
Poisson's ratio V1o 0.003 0.003

Page 2 of 4



RA Consultants LLC Memorandum 13C1126
161 Maiden Lane, New York, NY

Table 2 Soil Parameters

Soil Fill Clay Sand 1 Sand 2
Depth h 0to-24 -24 to - -35to-53 -53to0-120
35
Blow count N 21-32 2-5 35-44 44 - 100
Unsat unit weight Yunsat 115-120 | 110-115 110 - 140 120 - 140
(Ib/ft?)
Sat unit weight Vsat (Ib/ft3) | 120-125 | 115-120 120- 150 130- 150
Young's modulus E' (Ib/ft?) 300k - 50k - 500k - 1,000k -
600k 200k 1,000k 2,000k
Poisson's ratio v' 0.2-0.25 0.4 0.25-0.3 0.25-0.3
Cohesion C're (Ib/ft2) 10-50 200 - 500 10-50 10-50
Friction angle 0} 28 -32 27 -35 30-45 30-45
Dilatancy angle 1] 0 0 0-10 0-10
Permiability k (ft/s) 4.6x10° 3.0x10°® 9.4x10° 9.45x10°
Interface reduction factor Rinter 0.8 0.7 0.8 0.8
Hardening Soil Model
Secant stiffness for CD triaxial Eso"f - - 800k 2,000k -
test (Ib/ft?) 2,600k
Tangent oedometer stiffness Eoed™ - - 1.6 times 1.6 times
(Ib/ftz) ESOref Esoref
Unloading/reloading stiffness Euf - - 3 times Eso™f | 3 times Eso™f
(Ib/ft?)

Table 3 Soilcrete Parameters

Soilcrete MC mode Fill Clay Sand 1
Unsat unit Yunsat 95 -105 100-110 95-110
weight (Ib/ft3)
Sat unit weight | ysa (Ib/ft3) 95 - 105 100-110 95-110
Young's modulus | E'(lb/ft?) 10,800k - 5,760k - 17,300k - 43,200k
21,600k 14,400k
Poisson's ratio V' 0.2 0.2 0.2
Cohesion C'ref (Ib/ft?) 21,600 - 14,400 - 28,800 - 72,000
43,200 36,000
Friction angle ¢' 0 0 0
Dilatancy angle 1] 0 0
Permeability K (ft/min) 1.97x10°® 1.97 x10° 1.97 x10°

Page 3 of 4



RA Consultants LLC Memorandum 13C1126
161 Maiden Lane, New York, NY

3. Geometry

The FEM model space in Plaxis 3D encompassed an area approximately nine times the
building footprint area, with the building located in the middle. The map of coordinates of
the model space and building footprint together with the construction model and loads
approximations in Plaxis 3D are shown in Appendix D-2.

The excavation was assumed to be supported by tangent pile walls. The tangent piles were
assumed penetrating to a depth of 55-ft below ground and consisted of 60-in diameter piles
with steel reinforcing.

We modeled six construction phases as described below:
e Initial Phase: Existing conditions.
e Tangent Wall Construction: Tangent pile walls 55-ft deep are constructed along
building footrpint.
Excavation: Site is excavated 5-ft.
Grouting: The entire footprint is grouted to create soilcrete to a depth of 55-ft.
Mat Construction: Mat is constructed with tie-down loads applied.
Loading: Dead and live loads are applied.
Wind: Worst case scenario wind loads are applied to soil in undrained conditions.

Finite Element Analysis Results

Estimated settlement distributions of the mat foundation after the application of dead and
live load and wind loads are shown in Appendix D-3. Under dead and live loads, the
maximum and differential settlements are estimated at about 2.0-in and 1.0-in, respectively.
For wind loads, the maximum additional settlement is estimated to be 0.25-in in the North
wind scenario and 1.0-in in the South wind scenario. The maximum soil rebound due to
reduced compressive loads is estimated at 10% of the maximum additional settlement.

Appendix D-4 shows the estimated subgrade stresses under the proposed mat foundation
after the application of dead and live loads. Appendix D-5 shows the estimated subgrade
stresses under the mat foundation after considering the worst case wind scenarios. The
results are also summarized in Table 4 below.

Table 4 Subgrade Stresses under Soilcrete

Maximum Edge Stress Average Bearing Stress
(ton/ft?) (ton/ft?)

Dead and Live

10
Loads 14

Wind Loads 15 11
NYCBC 15 12

Requirement

Page 4 of 4
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APPENDIX D-2

MODEL SPACE &
BUILDING FOOTPRINT
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APPENDIX D-3

SETTLEMENT DISTRIBUTION
UNDER MAT
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APPENDIX D-4

SUBGRADE STRESSES UNDER
DEAD & LIVE LOADS
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APPENDIX D-5

SUBGRADE STRESSES UNDER
WIND LOADS
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Structural Design Criteria



161 Maiden Lane Structural Narrative
New York, NY November 2014

161 Maiden Lane
STRUCTURAL NARRATIVE

PART 1 — INTRODUCTION

1.1 Project Description

161 Maiden Lane is located in the South Street Seaport area in Lower Manhattan with the site
defined by South Street to the east, Fletcher Street to the north and Maiden Lane to the south.
At 629 feet tall above ground, the building consists of 52 stories of residential, amenity, and
mechanical space. The approximate gross area of the project is 176,860 s.f. A 300’ tall hotel is
currently in design and planned adjacent to the site.

1.2 Scope

The scope of this narrative is intended to provide the peer reviewer information regarding the
design methodologies, criteria used, and description of the building.

1.3 Project Team

A. Developer: Fortis Properties Group LLC

B. Architects: Goldstein, Hill & West Architects, LLP
C. Structural: WSP Building Structures

D. MEP: WSP Building Systems

E. Geotechnical: R.A. Consultants LLC
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161 Maiden Lane

Structural Narrative

New York, NY November 2014
PART 2 — STRUCTURAL DESIGN CRITERIA
2.1 Floor Live Loads
Design floor live loads are as follows:
Occupancy or Use Uniform Concentrated
(psf) (Ibs)
Ground/Amenities/Public Spaces 100
Corridors (except as noted below) 100
Residential: Private rooms and corridors 40
serving them
Balconies & Terraces 100
- Residences not exceeding 100 ft2 60
Roof used for assembly purposes 100*
Stairs and Exits 100 300 (on area of
4 square inches)
MEP Spaces & Rooms 100*
Notes:

NYCBC Section 1607.9
Or actual weights of equipment

2.2 Roof Live Loads / Show Loads

0 Live load reductions have been accounted for in design of column and foundation per

A. Unoccupied roof areas shall be designed per NYCBC section 1608 with a ground snow load of
Pg=25psf
B. All exterior areas (occupied and unoccupied) shall be designed for minimum snow load,
including drifting and sliding (as applicable)
C. Occupied roof areas shall be designed for a live load based on the larger of snow loads or live
loads per section 2.1 of this document.
WSP Page 2 of 6
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2.3 Wind Loads

A. As per wind tunnel study by RWDI.

B. Basic wind speed: Ultimate =115 mph (700 YRP)
Serviceability = 90 mph (50 YRP)

C. Wind importance factor, lw=1.0

D. Component and cladding design wind pressure = as per cladding study by RWDI.

2.4 Earthquake Loads

mm oo w>

Earthquake Design Factor, Ss= 0.365
Earthguake Design Factors, $1=0.071
Soil Site Class C

Seismic Design Category B

Seismic importance factor, le=1.0
Response Modification Coefficient, R=4

2.5 Geotechnical Criteria/Foundation System

A. 7’ to 12’ mat supported on a soil improvement system (Underlying Jet-grouted mat and

B.

perimeter walls)
Design Flood Elevation = 14’ (AE13)

2.6 Structural Integrity

A. Structural integrity requirements per NYCBC
2.7 Materials
A. Concrete strength:
1. Foundation Mat and foundation walls:
F'c = 10,000 psi
2. Shear walls and columns:
F'c=12,000 psi Foundation —Level 18
F'c=10,000 psi Level 19 —Level 26
F'c=8000psi Level 27 —Level 42
F'c=6000psi Level 43 - Roof
3. Link Beams:
F'c per link beam detail on S-949
4, Concrete slabs:
Fc=7,200 psi Ground —Level 26
F'c=6,000 psi Level 27 — Roof
WSP
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B. Steel reinforcement strength:

1. Grade 60 (Fy = 60,000 psf)
2.8 Serviceability Criteria

Wind inter-story drift limited to h/400 (h equals story height)

Long term floor deflection (due to live load, creep and shrinkage) target of L/480 (L is the span
between vertical supports, such as walls or columns).

Immediate floor deflection (due to live load) target of L/360.

*Floor deflection targets are for engineering best practices only, and do not guarantee that
initial deflection will not exceed these targets due to construction tolerance or contractor
selected means and methods.

2.9 Reference Codes and Standards

A. The project is being designed to meet the following applicable building codes

1. 2008 New York City Building Code

B. The following standards are also being used for the structural design of the project:

ACI 315 - Manual of Standard Practice for Detailing Reinforced Concrete Structures
ACI 318-02 - Building Code Requirements for Structural Concrete

ACI 530-02 - Building Code Requirements for Masonry Structures

ASCE 7-02 — Minimum Design Loads for Buildings and Other Structures

Eal

PART 3 — STRUCTURAL SYSTEM CONCEPT AND ALTERNATES

3.1 Substructure
A. Foundation

1. The foundation system for the proposed tower includes a 12’ thick reinforced concrete mat
supported on a soil improvement system. The underlying jet grouted mat and perimeter
wall system was analyzed by the geotechnical consultant to distribute the gravity and lateral
loads from the tower to the supporting soil layers. Expected settlements and stresses in the
soil are reported in the geotechnical report by R.A. Consultants.

2. Rock anchors are located to resist the uplift as a result of the wind and seismic overturning
moments and hydrostatic uplift.

WSP Page 4 of 6



161 Maiden Lane Structural Narrative

New York, NY

November 2014

3. Rotational stiffness of the overall foundation system as a result of the combined effects of
the underlying soil, soil improvement, rock anchors, and mat were considered in the overall
effect to the tower.

3.2 Superstructure

A. Gravity Systems

B.

a.

Typical residential floors: 8” conventional flat plate spanning between shear walls
and/or columns. Extent and location of balconies vary as indicated on framing plans.

Lobbies, Amenities, Mechanical, and public spaces: 9” conventional flat plate
Columns sizes as indicated in the column schedule on drawing S-950. Reinforcing and

concrete strength will be reduced as appropriate as loads and stiffness requirements
reduce on upper levels.

Lateral System

1. The primary wind resisting lateral system of the tower is an ordinary reinforced concrete
shear walls. Each segment of core wall is linked to adjacent segments with concrete link
beams. Two levels of belt walls at the mechanical levels 25 and Slosh Tank Level are used to
engage perimeter columns. In addition, a wind resisting moment frames supplement the
shear walls through the interaction between the concrete columns and flat plate system.

a.

The core walls will consist of high strength concrete starting at 12ksi at the foundation
and reducing to 10ksi, 8ksi and 6ksi at intermediate points in the tower as indicated on
the drawings.

The wall thickness will vary from 48” to 12” at as indicated on the drawings.

The belt walls will provide connections between the core and the perimeter columns to
provide stability and more efficiently resist overturning forces on the tower.

PART 4 — ITEMS UNDER COORDINATION/REVIEW/VERIFICATION

The following project items are currently under coordination/review/verification (partially
presented/not presented in the design drawings):

1) Foundation mat (design verification for updated/optimized rock anchor layout).

2) Elevator machine room slabs (to be designed).

WSP
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3)

8)

Mechanical mezzanine floor slabs at level 25 and 47 (to be designed based on the latest
architectural layout).

Mechanical roof slab (stair and mechanical openings to be incorporated).

Tower top structures (bulkhead and parapet supporting framing to be designed).

Swimming pool (currently under development and coordination by architects).

MEP/architecture openings/penetrations in 25" floor belt walls (currently under coordination with
MEP and Architecture).

MEP openings in core/shear walls and slabs (MEP design is currently under optimization).

Link beam design verification for updated wind tunnel test results.

10) Column tension load/design verification based on redistribution of gravity loads between core and

columns through the belt walls

11) Stair structures for levels 1 to 4 (design to be incorporated).

END OF SECTION
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