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Controls
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At 5,604 MWh/year,

0Ly T6"

LIFECYCLE COST ANALYSIS BUILDING ENERGY USAGE

N >=

O O

<L o : :

TEL ) 1 ANALTS] 5 A this overall design

While the importance of innovative design solutions to complex problems cannot be understated, they are C>) L] E
nevertheless usually costly. Genesis Design made every effort to make decisions which made financial sense - . -t 0/ I
to the property owner. Higher up front costs for highly efficient systems leads to lower energy bills. In order IC—) E_ oc E_ - L S e S 59 . 77 0 ess
to quantify these savings, the total building energy usage had to be calculated against a baseline building. O = O =
In the Energy Use Cost Analysis table below, Genesis Design was able to reduce the energy cost per year by HECEptadE Elevators 1 E |<_[ = energy th a n th e
about $3.88 MM. This over 50% reduction was due mostly to the redesigned facade and mechanical Loads 1% o E > =
systems. As no surprise, this is also where most of the additional cost figures come into play. As detailed in Lighting t"l_': L b a Se | | n e d eS| n
the Exterior Envelope Cost Comparison table below, the difference between a typical glazing system and 8% =} d g ‘

the optimized dual skin facade with integrated photovoltaics is about $750/SF glazing area. This is
significant, but as shown in the payback period graph, this expense can be payed off within the lifespan of

6%
E *The photovoltaic

the building. | _
: - o system supplements
- - aseline
: ‘1 d: )/
Energy Usage Cost Analysis Geness Desien Genesis Desien 6.11% of the buildin g’s
Baseline Boylston Street High Rise > annual energy.
Energy Consumed (kWh/yr) 36,674,491 17,239,906 8
Cost of Energy ($/kWh) S 0.1999 | $ 0.1999 HVAC Gas = Electricity Gas
28% = -
G, & =
Cost per year ($/yr) $ 7,331,230.75 | $ 3,446,257.21 = 2 p o
. L - = H
Yearly Savings | $ 3,884,973.54 - : . E 5
)
OPTIMIZED DUAL FACADE COST ANALYSIS RS g £ % E
1 o
While the double skin facade had numerous positive impacts on the mechanical loads for the building, it Electrical <L = (>5 g =
comes at a high initial cost. To calculate the construction cost of building this system, the exterior enclosure 57% () " o Eﬁ
cost was first estimated per square foot of glazing area. The double skin portion was then estimated to be o Ll o
2.5 times the cost of a typical system based on the recommendation of a facade manufacturer. This includes 0 E zZ | — — g
a unitized system with integrated photovoltaics. This number was then applied to 40% of the total exterior = LLl R
enclosure, the portion of the building which has the double skin facade. This cost will be payed back |: _— _— Q | — — —
however, due to the mechanical savings that it will achieve. MBERE Photovoltaic eneray production was proportionally subtracted from each slice E:D Baseline § Baseline Baseline
(except HVAC Gas) to accurately distribute the energy savings. — Genesis Design T Geness Design Genesis Design

Exterior Envelop Cost Comparison

Unit|Quantity |% Total | Cost/Unit Cost
Typical Curtainwall System | SF | 52,194 | 60% | S 499.85 | S 26,089,030.80
Double Skin System SF | 34,796 | 40% | S 1,249.62 | $43,481,718.00
Boylston Street High Rise Total $69,570,748.80

PAYBACK FOR HVAC & DOUBLE SKIN FACADE MECHANICAL REDUCTION ASSESSMENT

In order to calculate payback period, an initial investment had to first be calculated. The cost differential

between the baseline building and the Genesis Design model was used as the investment total. The cash BASELINE BUILDING DESIGN PERCENT REDUCTION
flow used to calculate payback is the savings generated by the efficient design. While the analysis made ENERGY (kBTU/yr) 125.138.558 57 651.716 54%

represents a linear payback model, in reality the payback would flatten after 10 or so years due to the . . . .

replacement and regular maintenance of system components. This expected actual return is modeled by GREY WATER DEMAND (Gal/yr) 3; 360,000 371,342 89%

the green curve on the graph.

The graph to the right shows the mechanical
Baseline Building Boylston Street High Rise Initial Investment  Cash Flow  Payback Baseline VS. Design bu?ld?ng redUCt_ions from the initial baseline
S 271,000,000.00 | $ 301,782,707.00 | $ 30,782,707 | $ 3,884,974 |7.92 years building analysis. The table shows the total
| 140,000,000 TSE TSR EER energy reduction of 54% and reduction of
Payback Period 1220, water demands by 89%. This s
$60,000,000 120,000,000 accomplished through a rain  water
$50,000,000 collection system on the roof and plaza
$40.000,000 100,000,000 levels. This water will be used in the
B 20,000,000 restroom facilities as well as a secondary
>30,000,000 Fos water source for the vertical green wall. PROIECT
$20,000,000 £0.000.000 57,651,716 THE BOYLSTON STREET
$10,000,000 T HIGH RISE
$- ~— 3 40,000,000 BOSTON, MA 02115
$(10,000,000) DRAWING TITLE
$(20,000,000) 20,000,000
,000, 3,360,000 371,342 ENERGY & LIFECYCLE
$(30,000,000 0 e ANALYSIS
5(40,000,000) BASELINE BUILDING DESIGN e eANG
0123456 7 8 91011121314151617181920 ' 02 - 2016
vears m ENERGY (kBTU/yr) m GREY WATER DEMAND (Gal/yr) DATE 17 FEB 2016
A SEE DRAWINGS
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BOYLSTON STREET HIGH RISE SCHEDULE .

 SITE SECUREMENT 5 days SITE SECUREMENT
The scheduled activities are broken down into the main stages of y I SCH E DU I_E & COST | M PACTS
construction including: Site Securement, Demolition and Substructure, [» [}EM[}LlTl[}NfSUBS‘[EU{:‘[UEE 122 dai,fs i | DEMOLITION/SUBSTRUCTURE The selection of building systems proved challenging for each of the options as no one BRAI NSTORMING
Super Structure (1-4), Super Structure (5-17), Roof, Mall Entrance, and CORE/CRANE EXCAVATION decision can be made without affecting another. For instance, the decision to make a
Plaza. The total duration for each construction division is listed below. 4 EDHEJF{:RAHE EXCAVATION 13 dEI"Ij'E- I I building more resilient or sustainable has a significant effect on both the cost and
i ject. i ini . Though
o B INSTALL GEOTHERMAL CAISSONS duration of a project. The same is true for the remaining selected systems g .
 Demolition/Substructure — 6.5 Months INSTALL GEOTHERMAL CAISSONS 75 days [ I there are both positives and negatives associated with each system it is important that Creative team process
* Floors 1-4 — 7 Months > SUPER STRUCTURE [1-4] Hﬁda*,-‘s | | SUPER STRUCTURE (1-4) they are recognized and properly accounted for during the planning stage. The flow o ] ]
e Floors 5-17 — 7 Months chart to the right shows the simplified process in which Genesis Design handled system for derivi Ngin novative
. o o - MEP ROUGH-INS 68 days I | MEP ROUGH-INS : selection. The key steps to this process are identifying the system pros and cons and svstems for application
Penthouse — 2 Months 00 : planning accordingly. In doing so, the project can progress while maintaining a timely y PP .
*  Mall Structure — 2.5 Months * FLOORS 5-17 (MATRIX SCHEDULE) 155 days [ | FLOORS 5'-:]':"l (MATRIX SCHEDULE) schedule and reasonable budget. A sample list of these systems are listed below.
» MALL STRUCTURE L0 days MALL STRUCTURE :
RETAIL AND OFFICE SPACES Y I I : ‘ W ‘ * Concrete Core vs. Steel Brace Frame Core — The choice to use a steel SYSTEM ANALYSIS
= ROOF 41 days 1 ] ROOF - e core increased the daily steel erection productivity for schedule reduction by
The super structure is divided into two sections: Floors 1-4 and Floors 5-17. p : | o lat = |||”| Vlrl:":;' == approximately 4 days per floor. However, the increase in cost for material and
The design of these two sections of the building allowed for two unique - PLAZA ?.-Eda'grs I I LAZA : = I‘TT"""-'I--q.. interior finishes is 50%; this factor includes the material, labor, and general
opportunities to save both time and money while allowing early occupanc . e iti i i i : : :
foprpportions e bl y g Yy pancy ~ PROJECT COMPLETION 13 d-EI"Ij'S I H PROJECT COMPLETION | I conditions cost associated with the different systems. Cnm plEtI ng an Integratlve
e The scope of work provided by our design and construction team : *  Curtain Wall vs. Dual Facade — The decision to pursue this unique design assessment of SYStEm pros
includes complete fit out of the office floors (4-17). The retail space was heavily dependent on mechanical benefits; however, the negative impact on and CONS
will include a core and shell construction with MEP rough-ins. cost and time associated with the dual-optimized facade proved extensive. The )
Therefore, the construction schedule has been planned in order to cost factor is approximately 2.5x greater than that of a curtain wall system. There
complete the core, shell, and rough-ins of the lower three allowing the is also additional maintenance costs as well as added features such as the vertical
future tenants to begin their preferred finishes. The spaces being solar panels. The time associated with the dual facade is essentially double the E ELECT
turned over will include the first three floors of retail space as well as time for a single facade as each layer is typically erected separately. SYST M s lON
portions of the food court.
. - ) . ) tasce | acnvirvoescupmon | responsimuty TASK # ACTIVITY DESCRIPTION RESPONSIBILITY Each of these system decisions, as well as the other project decisions, were analyzed for
Lf;(e)rreign?érggﬁczﬁﬂ:i(jlosf;serzroavefnzdLe;l f(;)r aoxljrt]riltx s?:re(lulreeaztei;\clz GENESIS DESIGN MATRIX SCHEDULE (OFFICE LEVELS) FECTCOLMNS STRUCTURAL INSTALLMECHANICALRISERS | MECHANICAL their associated pros and cons. The cons were often associated with impacts to both ChDUSlng thE SYStemS th at
) que opp Y ep : MONTH 1 MONTH 2 MONTH 3 MONTH 4 MONTH 5 MONTH 6 MONTH 7 MONTH 8 1 e = INSTALL PLUMBING/FP RISERS | PLUMBING/FP the schedule and budget; therefore, each option worked together to create both . . .
construction schedule. Shown on the right is an expanded view of this FLOORS | | | | | | | | PLACHDETAILSTEEL DECKING |  STRUCTURAL 6 . . . . . . best fit with the project
. ) . ‘ INSTALLFALLPROTECTION o™ INSTALL ELECTRICAL/COMMRISERS Ve innovative and integrative techniques to mitigate the effects. Proj
portion of the schedule with the sequencing of work. The main ppve— o
sections were broken down into structure/envelope, core work, MEP 5 6 7 12 13 14 15 16 17 18 19 20 wsTaLsasrommvon | concaere [NSPECTAND INSULATE ™ and team gﬂals.
- . 1 2 3 4 2 INSTALL PREFAB CHASE WALL PLUMBING
work, and finishes. These tasks are completed through a linear POURELEVATEDSLAG CONCRETE
progression of tradesmen that have been carefully developed and 6 6 12 13 14 15 16 17 18 139 20 L mepTe | 7 | VCORWALCHUNGTRACS | INTERORS THE INTEGRATIVE TECHN |QU ES
| th ' | INSTALL STAIR SUPPORTS STRUCTURAL LAY CORE WALL OFFICE TRACKS INTERIORS
sequenced in an effort to minimize overlapping work. 7 6 11 12 13 14 15 16 17 18 19 20 g | rowsammeos | smucrum INSTALL STEEL PARTITIONS NTERIORS The first step was looking at how to best mitigate the time impacts associated with each
1 2 3 4 m;’:;:ﬁ::::;w F'Rm::m" ORE ROONS MECHANICAL ROUGHIN| MECHANICAL decision. The primary time constraint was in the dual facade; therefore, the
8 6 11 12 13 14 15 16 17 18 19 20 g | Memuouescossw | seciay CORE ROOMS L/ ROUGH-IN e construction team and structural engineers created an effective solution. The fagade is
MATRIX SCHEDULE .Nl:ifﬁﬁiﬂiﬂ'm e CORE ROOMS PLUMBING ROUGH-IN |  PLUMBING originally designed to be erected in two separate layers effectively doubling the time.
9 6 11 12 13 14 15 16 17 18 19 20 . INSPECT CONNECTIONS o CORE ROOMS FP ROUGH-IN FP Therefore, we created a reinforcing structure that will be assembled during the Ad iusti t h ) t
The office matrix schedule is divided into four main sections which include 1 2 3 4 prefabrication process to allow the two layers to be erected simultaneously. JUsting tecnniques to
i i ior fini 10 6 12 13 14 15 16 17 18 19 20 iti i inoe i cy
the str.u.ct.ure,. the enyelope, the MEP rough-in, and 'the |nter|or finishes. — p—— pr—— T oo Teeeea Add|t|ona||y,.the brace frame core was .a.ssessed for tlme.savmgs in order to reduce the better m ItlgatE the cons
Each division is comprised of grouped tasks that best fit together in regards S ———— 5 INSPECT/CLOSE INWALLS INTERIORS cost of on site labor and general conditions. The analysis revealed a 5 week schedule )
to timing, location of work, and contractor priority. The blue division is the 11 1 ) 3 4 6 12 13 14 15 16 17 18 19 20 NSTALL OVERHEAD ELECTRICALLNES. | ELECTRICAL ':;::"L::':;‘:: ':‘::"“: reduction effectively reducing on site costs; the result proved to be a more economical and bEI’]EfIt frﬂm thE Pros.
super structure; the work for this division is scheduled in two floor 12 6 11 12 13 14 15 16 17 18 19 20 10 NS TALL OVERHEAD FF RUNS . o | mrmsmmssoves | and sustainable decision than that of a concrete core.
increments while the remaining work is scheduled by floor. The 3-D cut INSTALL CEILING GRID SUPPORTS NTERIOES HANG 000RS wTERIOfS
section of a typical office space shows a few of the tasks and their 13 % 11 15 16 17 18 19 20 J R — P — The next step was analyzing the systems for budget improvements. The greatest impact APPLICATION
corresponding number link in the schedule. 1 2 3 4 IN-WALL ELECTRICAL ROUGH-IN ELECTRICAL | meusmmouroome | o on the cost was the dual fagcade; therefore, reducing this effect was analyzed first. This
14 6 14 15 16 17 18 19 20 a1 PLACE DRYWALL INTERIORS '”::::fﬂ‘:::” :::Z: was accomplished through several advanced construction techniques as well as
The total duration for each floor is approximately 100 Days which is FIRE CAULKING FOR PENETRATIONS FP FALCLEAN o maintenance programs. The construction team and lighting/electrical engineers
primarily a combination of the structure, the envelope, and interior work. 15 13 14 15 16 17 18 19 20 1p |MSTAUUNDERFLOOR ELECTRICAL RUNS|  ELECTRICAL 18 WN;:;:T::{:’:;NE m;:z:‘m consulted one another in creating an efficient yet maintainable fagade. This was Appl‘ﬂng thE tEChniq ues
The total duration of the 13 office floors is approximately 7 months. The 1 2 3 4 INSTALL UNDERFLOOR VESDA SYSTEM FP P e—— e accomplished through system monitoring through the BAS. This allowed for proper ]
combined design and construction techniques effectively reduced the 16 12 13 14 15 16 17 18 19 20 13 PUACE RAISEDACCESS FLOOR INTERIORS PERFORMANCE TESTING o maintenance scheduling to reduce lifecycle costs and increase system performance. The EffECthEIY th rﬂughﬂut a”
. . INSTALL MECHANICAL DIFFUSERS MECHANICAL FINALINSPECTION ™ L. . ope . . . .
baseline schedule by 3 months from 21 months to approximately 18 P ——— p—— 19 - o add|t|onal. techniques utilized by the Genesis Design team are described further in the hases Gf thE ro'ect
months. 17 1 2 3 4 11 12 13 14 15 16 17 18 19 20 14 et e reon rooacounron o Construction Report. P Project.
- - - Genesis Design developed several estimates and schedules in order to efficiently plan for the Boylston Street Highrise s Dt gEﬁ;ﬁ;;ﬁf?Cinf Roston ;AB' COST/UN'_T I_,\;AT' COST/UN_lT L’;BR' 1 UNITS Q’IA;S((:)gS(;rO(()%O $LAB' COST (:_;) g ZSOOT{?(-)F(;Q(ISO GENERAL CONDITlONS
B 0 Isto n St re et H I h rl S e E Stl m ate construction. The estimate is b.ro|<en down by bid pa.ckages ba.se.d on CSI Masterformat Specification sections. These Bid Mechanical Permit $ _ g _ 1S 1 $ T 5 Inc'd inJ23 0’0 00' One of the first areas of the budget created for this project was the general
Packages comprise the hard (or direct) costs of constructing the building. o3 ® Easiral Bermi $ _ $ _ LS 1 $ i S Inc'd in 26 00 00 conditions. Staffing a project of this magnitude and depth is very
- E =48 Plumbing Permit S - S - LS 1 S - S Inc'din 22 00 00 challenging. By developing the general conditions costs early, the owner is
The facade of the building is composed of Bid Packages 07A and 08; these represent the greatest percentage of the hard costs SRR Fire Suppression Permit S - S - LS 1 S - S Inc'din 21 00 00 able to see where these costs are coming from. As expected, staffing the
due to the nature of the double-skin facade. The cost increase is due to having twice the glazing surface area as a typical facade, 8 =i Warrantof Survey for Curbs/Sidewalks S - S - LS 1 S 1,250.00 S S 1,250.00 project is where most of the general conditions costs are held. The general
SPEC Bid Package Name Bid Package % of Total Costper SF Cost and having building integrated photovoltaics. To estimate this cost, it was first determined that the double skin facade would be =Rl =l Sidewalk Encroachments S = S = LS 1 S 750.00 S 5 750.00 expenses portion of the general conditions budget is also significant,
roughly 40% of the total exterior enclosure. It was then decided that a double skin facade with integrated photovoltaics would o 8 Street Encroachments (Cab Stand) $ - S = LS 1 S 5,160.00 S 5 5,160.00 however, this is mainly due to the general contingency. If not fully utilized,
020000 E}(isting Conditions BP-02 1.10% $ 7.05 $ 2868528 cost 2.5 times as much as a traditional curtainwall system. To get a total cost for the fagade, 40% of the exterior enclosure cost = Street Closures 5 - 5 - LS 1 5 5,000.00 % 5 5,000.00 this money will return to the owner, further reducing the overall project
(07A and 08) was increased by 2.5. It is important to note that the higher initial cost of construction will be mostly offset eormnce Bond > - 5 - — 1 > 2,000,000.00 3 é 4252201%%053 cost. Highlighted in gold are several general conditions items that are very
&N Concrete BP-03 7 5% $ 48 06 $ 19,558,148 throughout the buildings life in the form of energy savings. - tota — — important to the project. An explanation of these line items can be found in
E;OJQC:F'EK, k\ce g : g gggggg TSD ;6 g 12;?2888 g g 12;?2888 the table below. The general conditions account for about 5.5% of the total
By utilizing the Integrated Project Delivery method (IPD), Genesis Design is able to save the owner on soft costs. All design fees — . — ——— S project cost.
0 ‘ -
04 0000 Masonry BP-04 0.10% 5 0.64 5 260,775 are incorporated into a single contract with Genesis Design. This allows the owner to partake in savings because any money JScEidhulwtng g ) g 250'00 mg 12 g 4 500'00 g Slncd mm:’gggoo
o saved on the project is distributed evenly among all parties involved. The contractual relationship ensures that any savings Poro'ectos?sna . S S 5 OO0.00 S 1 S 5’000'00 S S 5’000'00
050000 Metals BP-05 10.5% $ 67.28 $ 27,381,407 generated will be split between the owner, construction manager, and architect/engineers. 9 Ger:eral Cgleang—Up 5 i S 300000 EA 17 5 51.000.00 S 5 51.000.00
(%3] - ! . 7] - n .
IIRIINIES General Trades BP-06 085% $ 545 § 2,216,590 SR 1 CleonUp 153,500 per floon : g 5000 EA 17 G 2 e Procurement & Contracting E 4,512,160
. . ' ' by o - ’ . g . ’ o wn
ltem Contract Items of Note =B Printing Costs $ _ 3 500.00 MO 18 $ 9,000.00 S $ 9,000.00 o Cenera! Bxpenses 5 2,375,050
iy i8s Wall Panels BP-O7A 45% % 2883 % 11,734,889 Value SRR Engineering & Layout S - S - LS 1 $ - Inc'd in 90 00 00 E il Administrative Requirements $ 5,524,200
A performance bond is included in the general conditions estimate although it is = ; Street/Sidewalk Repairs 5 - ) - SF 5 - ] Inc'din 32 00 00 i ==l Quality Control $ 527,000
07 50 00 Membrane Rmﬂng BP-07B 0.3% $ 192 $ 782326 Performance Bond | $2.000,000 unknown if this will be required by the owner. The bond was calculated at 2/3% 5 F'?‘d Office qu|pment S - 5 1,000.00 MO 18 5 18,000.00 S 5 . 18,000.00 8 @ Temporary Services $ 3,265,339
T total project cost. If no bond is required, the cost will be deducted from the Soils Conservation S i S i LS 1 S i S Inc'din 3100 00 Subtotal $ 16.203.749
07 81 00 A |ed F ﬁ BP_U?C $ $ budget Electronic Submittals S - S 13,000.00 LS 1 S 13,000.00 S S 13,000.00 2 L
ppl Ireproofing 0.45% 2.88 1,173,489 S : S Mail/Federal Express $ - S 250.00 MO 18 S 4,500.00 ¢ S 4,500.00
. _ . The flelq office for th.IS project .|s Io.cated 4.5 blocks away on Newbury Street. It Miscellaneous Safety ¢ } g 2.000.00 MO 18 ¢ 36,000.00 S ¢ 36,000.00
08 00 00 Openings BP-08 14% $ 89 71 $ 36.508 543 Project Field Office = $136,800 | was decided that a higher quality field office would lead to better General Contingency S B $ ; LS 1 $ 2000,000.00 $ 3 2,000,000.00
' ' ' communication among the team members. Subtotal $  2375.050.00
.- Electronic Electronic submittal system will be utilized; now almost industry standard for Project Executive: 5 hrs/wk for 72 wks S 225.00 S - HRS 360 S - S S 81,000.00
4% 2563 10,431,012 ' : .
ERAIRIEY Finishes BP-09 ! S S Submittals PASHO0G saving paper and time by reducing RFI turnaround time and submittal approval. Senior Project Manager: 20 hrs/wk for 72 wks S 200.00 3 - HRS 1,440 s - s S 288,000.00
P Educational touch screen kiosks will be implemented into the final design as well E Project Manager: 40 hrs/wk for 72 wks 5 175.00 5 ) - —— 5 ) 5 > e
WA Fumishings BP-12 3% % 1922 % 7.823,259 Educational Kiosks |~ $9,750 | _° during construction S Project Manager: 40 hrs/wk for 72 wks $ 175.00 S : HRS 2,880 S _ $ $ 504,000.00
: = MEP Coordinator: 40 hrs/wk for 72 wks S 185.00 S - HRS 2,880 S - S S 532,800.00
. . General L . . . ! . . = MEP Coordinator: 20 hrs/wk for 72 wks S 185.00 S - HRS 1,440 S - S S 266,400.00
- 5.2% 33.32 13,560,316 . =) ' : ' bt
14 00 00 Conueylng Eqmpment BP-14 o $ $ STy $2,000,000 @ Existing interlocking steel sheet pile wall may require repairs upon inspection . 3 BIM Coordinator: 20 hrs/wk for 72 wks ¢ 16500 ] . 1440 ¢ ] ¢ < 737600.00
. . Facade Testing $120,000 @ Local MA based testing facility will test facade mock-up for wind/water loads. = = Superintendent: 40 hrs/wk for 72 wks S 175.00 % - HRS 2,880 5 - S 5 504,000.00
- 2.4% 15.38 6,258 607 = = : : _ )
7AR1IRIES Fire Suppression BP-21 o $ $ _ USA Hoist estimate for delivery, set-up, dismantle. Also includes pad and G Superintendent: 40 hrs/wk for 72 wks $ 175.00 $ HRS 2,880 $ $ 504,000.00
Hoist $575,000 electricit by ':,‘ Assistant Superintendent: 30 hrs/wk for 72 wks S 155.00 S - HRS 2,880 S - S S 446,400.00
22 0000 Plum bmg BP-22 3 99, $ 24 99 $ 10,170,237 : Y- o = Assistant Superintendent: 30 hrs/wk for 72 wks S 155.00 S - HRS 2,880 S - S 5 446,400.00
Tower Crane $936,000 Estimate for the Terex Tower Crane specified for 16 months. Includes pad and g Field Engineer: 40 hrs/wk for 72 wks S 12500 S _ HRS 2,880 S i S 3 360,000.00
’ electricity. = Field Engineer: 40 hrs/wk for 72 wks S 125.00 S - HRS 2,880 S - S S 360,000.00
- 0 . : )
230000 HVAC BP-23 12.7% E 81.38 E 33,118,464 Temporary Crane $20,000 | Estimate for 2 day rental of Terex telescoping T340-1 XL truck crane. E General Superintendent: 20 hrs/wk for 72 wks S 195.00 S - HRS 1,440 S - 5 5 280,800.00
) < Project Administrator: 10 hrs/wk for 72 wks S 125.00 S - HRS 720 S - S S 90,000.00
el URES Electrical BP-26 15.7%  $ 10060 % 40,941,723 Safety Director: 10 hrs/wkfor 72 wks $ 165.00 S . HRS 720 $ - s $ 118,800.00
Subtotal S 5,524,200.00
27 00 00 Communications BP_Z? 204 $ 12.82 $ 5|21 5,505 Trending Cost Model SPEC NAME PRQJECT TASKS : LAB. COST/UNIT MAT. COST/UNIT ABR. UNITS MAT. COST (S) LAB. COST (S) TOTAL
. Third Party Document Review S - S - LS 1 S 10,000.00 S - S 10,000.00 PROJECT
. . $350,000,000.00 Q Engineering/Layout S S LS 1 S 35,000.00 S S 35,000.00
rA8LIRVIES Electronic Safety & Secunty BP-28 2% % 1282 % 5,215 506 o E Site Survey S 3 LS 1 S 50,000.00 $ 3 50,000.00
g 8 Concrete/Caisson Testing S S LS 1 S 140,000.00 S S 140,000.00 TH E BOY LSTO N STR E ET
300,000,000.00 :
<NIINIES Earthwork BP-31 64% $ 4101 $ 16,689,620 »200000 SRR \osonryTesting - : 5! > cumob o - CottoLe
= 5 Structural Steel Testing S S LS 1 S 87,000.00 S S 87,000.00 H I H RI E
. < SOFP Testing S S LS 1 S 45,000.00 $ S 45,000.00 G S
<yAIIIES Exterior Improvements BP-32 34% % 2179 § 8,866,360 3250,000,000.00 =B FocodeTesti
- - cade Testing S S LS 1 S 120,000.00 S S 120,000.00
Subtotal S 527,000.00
Hﬂrd Costs Total 10001;“ $ 640_76 $ 260,775,305 $200,000,000.00 480 Volt; 3-Phase Construction Service S S LS 1 S - S Inc'd in 26 00 00 B O STO N ) I\/I A O 2 1 1 5
Temporary Power S S LS 1 S - S Inc'd in 26 00 00
c Temporary Lighting S S LS 1 S - S Inc'd in 26 00 00
90 00 00 Miscellaneous 2150,000,000.00 Temporary Wgter Servicgs S S LS 1 S - S Inc'd in 22 00 00 DRAWING TITLE
Architectural Desian Fees ine'd In Desian Fees Neighbor Service Relocations S S - LS 1 S - S S 50,000.00
reni g g $100,000,000.00 Portable Electric Heaters (4 per floor) S s 1,500.00 EA 68 S 102,000.00 $ $ 102,000.00
. . Telephones S S 400.00 MO 18 S 7,200.00 S S 7,200.00 COST & SCH E D U LE
Geotechnical Borings 3 30,000 . Potable Water $ $ 800.00 MO 18 S 1440000 $ S 14,400.00
.. . . . 50,000,000.00 Portable Toilets S s 3,200.00 MO 18 S 57,600.00 $ $ 57,600.00
Civil Engineering Inc'd In Design Fees Fire Extinguishers @ Stairwells (20 Ib CO2) S s 175.00 EA 102 S 17,850.00 $ S 17,850.00
. . . il Site Secuirty Fencing S S 18.75 LF 690 S 12,937.50 S S 12,937.50
1 S- (=
Structural Engineering Inc'd In Design Fees . L . =B Jersey Barriers Rental S s 26.00 LF 140 5 3,640.00 S 5 3,640.00
RS Means Baseline Building All Systems Refined Systems = : : <
VEP Enai . Ine'd In Desi - o & Shoring & Bracing S - S - LS 1 S - S - Inc'd in 31 00 00 AEI TEAM NO
ngineerin ncdain Design rees : ildi :
oineenng ° S ¢ [t S O SO SR S S v QR 0 02 -2016
General Contingency 2% $ 5,215,506.10 = S‘é Toe Boards at Slab Perimeter S 165 S 5.05 LF 11,425 $ 5769625 S 18,851.25 S 76,547.50
= Dewatering Equipment S - S - LS 1 S - S - Inc'd in 31 00 00 DATE
- 3l ocoris Chute : f FEB 2016
IPD Design Fees 7.5% 3 19,558,147.88 BID PACKAGES & COST MODEL = Eﬁti;'flzihﬁitlz i:)c:errgtors @ $120/hr ea. g 240.00 g 63’750:00 HL§S ;,640 g 533(7)33:33 g 633,600.00 g 1,2?}2:233:33 17 1
Tower Crane S - S 58,500.00 MO 16 S 936,000.00 S - S $36,000.00 SCALE
General Conditions 6.29, 3 16,203,748.59 The table to the left represents the overall budget for the Boylston Street Highrise. This estimate was broken down by bid packages Tower Crane Operator S 120.00 S - HRS 2,560 S - S 307,200.00 S 307,200.00 S E E D RAWI N GS
based on Masterformat Specification sections. This fair value estimate is what the owner can expect to pay for each area of the Temporary Truss Truck Crane S - S LS 1 S 20,000.00 S _ S 20,000.00
building. Areas of note include bid packages 05 and 08. These sections are somewhat inflated due to the expensive nature of the Truss Crane Operator $ 14000 $ - HRS 16 S - S 2,240.00 S 2,240.00
Soft Costs Total $ 41,007,403 double skin facade. The graph above is a trending cost model of how the estimate developed over time for this project. The refined General IClean—Up _ S 47500 5 1,275.00 MO 18 S 22,950.00 5 8,550.00 5 sLothtl DRAWING NO. PAGE NO.
systems represents the final cost estimate, after applying value management tactics to the design. :Ziiﬁ?tsgzzizlsmmpﬂers. 30 cy dumpsters g . ;gg'gg g 850:00 r&% (jg g 51’000:00 g 13?’328'88 g 122’828'88
Gra nd Tntal s 301 ’732’707'57 Guard Shack S ’ 576 S 125.00 SF 19 S 2,375.00 § ’109.44 S 2:484.44
Scaffolding; Sidewalk Bridge at Mall Entrance S 36.75 S 112.10 LF 25 S 2,802.50 S 918.75 S 3,721.25
Subtotal s 3,265,338.59 -
| GENERAL CONDITIONS TOTAL S 16,203,748.59




ORIGINAL vs. GENESIS DESIGN ROOFTOP PV

* Incorporate a large PV array on the south roof:

e Tilting the roof PVs:
e Getting rid of shadows:
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12 original private offices 13 new private offices Larger breakroom

3 original conference Rooms
164 original workstations

9 new conference Rooms

17

High flexibility

8 new workstations More support areas

ORIGINAL vs. GENESIS DESIGN EXTERIOR ARCHITECTURE

Simplified Framing Layout:

Space for Double Skin Facade:
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ORIGINAL vs. GENESIS DESIGN COLUMN

LAYOUT

ACHIEVING A BETTER OPEN OFFICE DESIGN

There are many pros and cons associated with open office spaces. Cons include lack of privacy, sickness spread
in close quarters, and the feeling of stress. However, Genesis Design combats the cons to attract tenants to the
Boylston Street High Rise, and the chart on the right summarizes the design strategies used. In terms of
electrical design, by creating opportunities to bring daylight into the interior space, higher occupant comfort

and happiness is achieved while also reducing lighting and cooling loads.

Individual Workstation

= Chair to support employee
spine

» Overcrowding increases
diseases to spread

» Acoustical needs

Plant Life

« Visual relief
= Connection to nature

El‘

Daylight, Lighting, Views

» Column free

« Individual lighting control

+ 90% views to outdoor

= Avoids claustrophobia and
feeling anemic

Support Spaces

« Encouraging movement &

interaction with colleagues

« Access to amenities
= Opportunities for stress relief

& quiet

Eliminate Transfer Girders:

Reduce Overall Building Weight:

Simplify Construction:

Air Quality

» Larger volume space with
good air circulation
» Provides superior health

PROJECT

THE BOYLSTON STREET
HIGH RISE
BOSTON, MA 02115

DRAWING TITLE

ARCHITECTURAL
OPTIMZATION

AEITEAM NO.

02 -2016

DATE

17 FEB 2016

SCALE

SEE DRAWINGS
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DOUBLE SKIN FACADE INTEGRATION e TUbEe SpECIATION s At

The design ano! construction of a double sk.ln fagf':\de is truly an integrative proce-ss due to the cF)mpIex nature'of t.he DOUBLE SKIN: SOUTH & WEST FACADE CURTAIN WALL: NORTH & EAST FACADE PR
system. All project members need to have input in the design, from the mechanical load reduction to the daylighting VISION GLASS SPANDREL GLASS
characteristics. Structural connection details and the construction process including quality control planning also are EXTERIOR SKIN GLASS INTERIOR SKIN GLASS CLEAR/ VNE1-63 CLEAR/ VNE1-63 & V903
" - CLEAR VNEI-63 Polyvinyl butyral (pvb) .030"
critical to the design of a successful system. | |
\ Polyvinyl butyral [pvb) .060" X X X X X
Polyvinyl butyral (pvb) .090" X X X X X
#1 ——> «— #3
COST BREAKDOWN #2 ——> Saflex” SilentGlass Acoustic .030" X X X
While the double skin facade had numerous positive impacts on the mechanical loads for the building, it comes at a high initial cost. To ) $1) 1/4" Gmm) clear #1) 1/4" (6mm] clear SentryGlas® 060" X X X X
calculate the construction cost of building this system, the exterior enclosure cost was first estimated per square foot of glazing area. The #1) 1/4" (6mm) clear #1) 1/4" (6mm) clear VNE-63 #2  #2) .060" (1.52mm) PVB #2) .060" (1.52mm) PVB SentryGlas® 090" . " : .
. : , . . : #2) .060" (1.52mm) PVB #2) 1/2" (13.22) argon space #3)1/4" (6mm) clear VNE1-63 #4  #3)1/4" (6mm) clear VNE1-63 #4 .
double skin port.lor? was then e?s.t|mated to bg 2.5 times the cost of .a typl.cal system based on thg recommendation of a fagalde nterlaver ¥3) 1/4" (6mm) clear #4)1/2" (13.2mm) argon space  #4)1/2" (13.2mm) argon space -
manufacturer. This includes a unitized system with integrated photovoltaics. This number was then applied to 40% of the total exterior #3) 1/4" (6mm) clear #5)1/4" (6mm) clear #5) 1/4" (6mm) clear with Viraspan V903 #4 SentryGlas™.100 X X X X
enclosure, the portion of the building which has the double skin facade. This cost will be payed back however, due to the mechanical StormGuard™.100" X X X X
. . . . . . . - Transmittance Reflectance U-Value
savings that it will achieve. See drawing I-03 for a lifecycle analysis. Product Code Glass Construction Argon | Visible Trans| Solar Trans| UV Trans | Exterior Ref | Interior Refi|Solar Refi [UV Winter| UV Summer| sC_|sHGC|RHG| 156
Clear 9/16" (14mm) Laminated No 85% 60% <1% 7% 7% 6% 0.95 0.87 081 071 175 12 Vanceva® Storm .077" X X X X
VNE1-63 1" (25mm) Insulating Yes 62% 24% 5% 10% 10% 37% 0.25 0.21 032 028 68 221
. . . . . 1-5/16" (31.96mm) I:aminated Insulating Yes 60% 22% <1% 9% 10% 18% 0.24 0.20 032 028 67 214 n
Clear / VNE1-63 (Coating #4) Yanceva® Color X X X
o < 1-5/16" (31.96mm) Laminated Insulatin
EXte rior EnVEIOP COSt COm pa rison Clear / VNE1 85 & V903 (Coating#(Z)withVi:aspanv903(cOatingi4) Yes n/a n/a <% > n/a n/a .24 020 |nfa|nfa|nja nja

: 1o :
Unit|Quantity | % Total | Cost/Unit Cost O DOUBLE SKIN PEFORMANCE
Typical Curtainwall System | SF | 52,194 | 60% | S 499.85| S 26,089,000.00

Double Skin System SF | 34,796 | 40% | S1,249.62 | S 43,482,000.00 A ©
B
. - .
Total S 69,571,000.00 ] : 1) Horizontal
| S blind
S| I 3) operability =
MA' NTAN E N CE WAREMA’s LONWORKS automated control uses solar position tracking to % b @ Solar | also ﬁ l
Small access doors are to be placed every 40 feet position the cut off angle of slats to exclude direct solar radiation and — o : 4 o = |
- - ke the b bl f diffused daylight. As for th fth | I radiation hits — eliminates |
across the facade. A cleaner is to enter the cavity to make the best possible use of diffused daylight. As for the structure of the — ﬁ\_ the exterior <ki _ | -
clean the inside of the windows while standing on slats, first a black coating is applled to .the pe.rfo.rated a.Iumlnum band: A . \ \ 55, e exterior sKin direct solar * -
. : second layer of RAL 9006 white selective paint is applied. The selective .ii 99-\_.5 = | hil
the supportive grate below. The outside of the . ) . . . . iy | = e | | glare wnile
g 5 | q , H dard coating only reflects visible light into the room, while ultraviolet and | E“ e i —— g @ Hori | -
windows are to be cleaned using the stanadar infrared radiations are absorbed by the slat and reflected as heat $ﬁiﬁ. ". ::Z — orizonta continuing
harness and pulley system. radiation within the double skin, not into the interior. In this, the blinds ——=eE blinds absorb daylighting
ensure good cqnvection which is the drawing of heatefj air upw'ard ..I solar radiation
through the chimney affect. Please refer to the Mechanical Narrative, ' ! - e L
Section 7.1 for the natural ventilation and mechanical performance of the famhtatmg .
double skin facade. The horizontal blinds are used throughout the double --.I convective heat @ Horizontal
skin on the Boylston Street High Rise’s south and west facades. _-I--.g[ l currents within blinds maintain
’-B-' ;;1?:‘: ‘ . . . .
==;Elﬂ_ﬂ§§ air gap views frpm interior
to exterior

STRUCTURAL CONSIDERATIONS

INSULATED GLASS UNIT (IGU)
SYSTEM

1&3-1/4" CLEAR GLASS

2 - 1/2" ARGON SPACE

12 3

LAMINATED GLASS SYSTEM
1&3-1/4" CLEAR GLASS
2-0.006" PVB INTERLAYER

VERTICAL MULLIONS
SPACED EVERY 5 FEET

SUMMER SPANDREL WALL WITH
In summer mode, the facade control scheme | NSU LAT' O N

opens both the top and bottom louvers in
order to ventilate the cavity. Heat gain
between the panes along with wind velocity Vision

UNITIZED FACADE

SYSTEM - =
ALLOWS FORQUICKAND | 1 [ St ALUMINUM GRATE TO ALLOW

123

Y A
>
ST
_____

,f A AN U e | BRGRCRRRRE MAINTANANCE OF INNER will create a natural buoyancy naturally Glass
. 0 INSTALLATION / DOUBLE SKIN FACADE SPACE causing the air to rise out of the cavity. The
FACADE TO FLOOR CONNECTION, . . . .
l WINDOW WALL SYSTEM system essentially is set to cool itself off in
a EXTERIOR FACADE TO. _~ ALUMINUM MULLIONS, 3 order to avoid over heating. This set up assists .
% ) INCREASES GLASS BITE in controlling the envelope load of the Insulation
INCREASING Yy
N DRE SR A A e building.
. RounLL . Airspace
CONCENTRATION AT CORNERS l] g Min )
Hybrid Natural Ventilation
During ideal outdoor air weather conditions, Spandrel
with a temperature range of 50 to 65 degrees = Glass
Fahrenheit and a maximum relative humidity of
DOUBLE SKIN FACADE CONNECTION DETAIL
condition the space using only outside air. The
r [\ y office areas will be negatively pressurized in Vigion THE BOYLSTON STREET
“ E70xx order to draw the outside air through the
I I\ <mex 118" I// N windows and across the floor plan. This control Glass HIGH RISE
|Ir_thJ|§? FﬁC@EgYI_EF I/ sequ’ence allows supply pumps and fans to the BOSTON’ MA 02115
_ AHU’s and DOAS to be turned of completely,
#4Bars@12in.o.c. (1) Cortinuous #4 Bar~. | | leaving only return fan on to pressurize the : :
\ \F\x _ _ _ in GRATE F OR MAINTANCE /. OUTER FACADE LAYER office space. Spandrel glass was used to aesthetically harmonize DRAWING TITLE
= 'E'“xﬁ‘;[. e with the vision glass as well as hide raised axis floor DOUBLE SKIN FACADE
P N | | . . :
< = L C5x9 Angle A and ceiling construction frgm the.exte.rlor: On gray, INTEGRATION
: - - = WINTER overcast days, a greater visual disparity is created
. | | During the winter months, the cavity is set to versus minimized contrast for other weather AEI TEAM NO.
| | 'Iégl_'mB:EFI:‘ILL_IF'_(E}UR ] | close itself completely. The solar shading conditions. The ceramic frit of the spandrel glass does 02 -2016
L - — — — o earAne devices are designed to absorb and capture not affect U-value performance. The insulation behind
. DATE
INNER FACADE LAYER OUTER FACADE LAYER heat, essentially heating the space using solar : : P : : 17 FEB 2016
. . e the air space gives the wall construction a higher R-
gains. This captured radiation acts a _ _ _ _ SCALE
| temperature barrier between the outdoor air value. Collaboration and special care in calculating SEE DRAWINGS
L2x2x38 Kicker Angle and room air.  This control sequence window-to-wall ratios were done with the Mechanical
I\ \/\Em>< significantly reduces envelope load during the team to optimize the energy performance of the PRAWING NO- PAGENO.
— 18 winter months.
) |/ ) 717717 facades.
a » g% ‘ ,- SE
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ELECTRICAL LIGHTING PLAN
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SCOPE OF WORK

Before beginning the design of the Boylston Street High Rise, it was important to define the exact scope of work. It was decided
that the office levels (floors 4-17) would be completely designed and fit out ready for tenant move in. These floors were fully
designed and estimated based on a typical floor plan which Genesis Design developed. This includes the design of a flexible office
space capable of accommodating several different types of tenants. All potential tenants will benefit from the multiple layer
redundancy built into the systems on which the building operates.

The food and retail area of the building (floors 1-3), were designed to a core and shell level. Mechanical and lighting/electrical
rough-ins will be provided, however the space will be left to be fit-out at the discretion of the owner and retail tenants. This area
was also estimated at a core and shell level, meaning finishes and fixtures were removed from the cost estimate.

Because of the compact nature of the matrix schedule, Genesis Design will be able to turn the retail area of the building over to
the owner approximately 6 months before the building is finished. This was done in an effort to allow the owner to select tenants
and finish these areas as they see fit. It is not expected that the retail areas will be finished before the completion of the projects
upper floors, so partial building occupancy should not be required. Partial occupancy comes with inherent safety risks, as it would
be hazardous to allow customers on the first floors of a building which is under construction. It is the goal of Genesis Design to
finish upper floors as the retail area of the building is complete, allowing for total building occupancy in late December, 2017.

FRAMING PLAN FOR RETAIL AREA

Exterior enclosure begins. Floors 1-3 turned over for
tenant fit-out.

GENESIS DESIGN OFFICE LOBBY OPTION 1
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PARKING GARAGE STRUCTURE LAYOUT

PARKING GARAGE STRUCTURE LAYOUT
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B
/ Average LPD by Target Percentage
/ Floor Fixture Used Optic Quanitity | Watts/Fixture | Total Watts | llluminance Area (SF) | ASHRAE reduction | of ASHRAE
;/ (lux) (W/SF) factor |LPD attained
Green Level GE Evolove™ LED Area Light wide, diffuse 32 35 2,370 151 33,763 0.19 50% A44.7%
g
Green Mezzanine | GE Evolove™ LED Area Light wide, diffuse 95 35 3,325 132 39,820 0.19 50% 43.9%
g

PARKING GARAGE LIGHTING DESIGN & CONTROLS

Genesis Design chose to light the two parking garage levels with LED luminaires in order to (
fall below 50% of the ASHRAE lighting power density baseline. The challenge of this large
space was the shallow ceiling height of 8.5 feet; it was necessary to find highly efficient
fixtures with as wide of an optical distribution as possible. The Evolve™ LED fixture by GE
was specified:
(4,220 lumens, 35 watts)
allows for a wide vertical distribution (blue) and a symmetrical

horizontal distribution (red)
allows for luminaires to dim to 50% when there is no
occupancy.

 Between the two spaces, an average
used.

* Lighting shall be controlled by occupancy sensors that automatically reduce lighting
power of each luminaire by a 30% when there is no activity detected within a zone
after 30 minutes. Lighting zones are seen above (none above 3,600 ft). There are no
daylight zones.

allowance was
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THE BOYLSTON STREET PLAZA

The city of Boston issued a Green Initiative plan with the goal to create a
healthier and more sustainable city. Part of this future vision is the
implementation and improvement of public spaces. Therefore, we at
Genesis Design have created a public space that encompasses the city

goals as well as our own goals of , Resiliency, and

Integration. The final design includes several innovative features that
provide quality to the city, support to the environment, and comfort to the
people. Below is a graphic summary of the plaza features and the
intangible benefits that they provide to the city and its population. The
figure to the right shows the location of these features.
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PLAZA SPACES: SEATING NOOKS

The plaza will feature several different spaces; the two primary spaces
include the seating nooks/café and the walkways. The café and seating
nooks promote a relaxing atmosphere designed for occupant lounging and
socializing while the walkways are meant for flow of foot traffic to and from
the Boylston Street High Rise amenities. The distinguishing difference
between these two spaces is in the masonry patterns; subliminally
suggesting where to walk and where to lounge. The seating nooks are
designed to provide occupant comfort and safety; see the figure to the
right. The nooks are enclosed by reinforced concrete planters that provide
protection from vehicular traffic. The planters also feature a sloping shape
that provides a unique aesthetic look while protecting the occupant from
the forces of the wind. Within the planters will be climate appropriate
vegetation, most likely evergreen shrubbery, to provide both a visual break
from the surrounding concrete landscape as well as provide added wind
breakage.

The nooks will also be equipped with GFCI receptacles which will be
powered through the wind tree energy; see figure to the right. Occupants
will be able to access this for free to power their electronic devices.
Additionally supporting these electronic services will be a Wi-Fi station and
light post combination; providing both 4G LTE service and lighting safety.

Lastly, the nooks will be comprised of both Green concrete and reclaimed
lumber benches to further support the Boylston Street High Rise goal of
sustainability. The wood products will be supplied by Jarmak Corporation
while the Green concrete will be provided by Boston Sand and Gravel; see
the Construction Document for further details.

Embedded within the central planter is a CO, absorbing device. The
premise behind the device is to absorb the equivalent amount of CO,
emitted by vehicles passing and parking in front of the building. The table
to the right shows the summary calculations on how this will be
accomplished. In summary, the device will absorb over 20 pounds of CO, a
day and will supply the clean air to the center of the Plaza.

INTERACTIVE TOUCH-SCREEN KIOSKS

We at Genesis Design strongly believe in our founding goals of
, Resiliency, and Integration. We believe that these drivers
promote a healthy city and natural environment. The Boylston Street High
Rise stands as a benchmark to Green building and contains many
innovative features and systems that often go unnoticed. Therefore, we
have integrated three kiosks throughout the plaza space to educate the
public on what the Boylston Street High Rise and accompanying Plaza are
doing to create a better future for the city of Boston and its population.

Each kiosk will contain three options: To learn about the Building; to learn
about the Shopping Center; or to learn about the city of Boston. The
images to the right show the sequence of screens one may encounter in
wanting to learn about the High Rise features. The option to learn more
about the shopping centers will include a map of the mall as well as any
other advertisement options they wish to include. The third option will
provide a layout of the city including the major landmarks and the many
businesses and activities available. Lastly, the kiosks will make an initial
debut during the construction activity to better mitigate the negative
aspects associated with change within a city.
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Removes over 20 pounds of CO2 daily

CO2 is turned into a Carbonate Salt

Removes approximately 80% of CO2
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Located beneath the slab level
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VERTICAL GREEN WALL

The plaza will also feature a vertical green on
the front facade of the building. The
integration of a green wall within the Boston
climate proved particularly challenging. The
initial goals for this feature were to create a
sustainable plaza design that provided both
flexibility and branding to the tenants of the
building. The  primary challenge in
accomplishing these goals was finding the right
vegetation to withstand the harsh climate and
north-facing facade. Several case studies were
conducted including the vegetative green wall
at the Brighton Branch Library in Boston as
well as the aquarium in Vancouver to
determine if this feature would be feasible.
The resulting research revealed a possibility of
evergreen vegetation or grass species capable
of surviving cold climates and indirect sunlight.
A sample visual of this vertical green wall is
shown below.
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There are immense benefits
to a vertical green wall to the
city, the building, and the
people. The green wall is an
iconic aesthetic that displays
both prestige in sustainability
as well as branding for the
building. The visual benefits
also  promote  occupant
health and productivity; a
study associated with the
USGBC. The physical
attributes also benefit
building such as: Thermal
Increase, Wind Barrier, Sound
Absorber, and CO, Absorber.

The main issues associated with the vertical green walls include the maintenance and watering
of vegetation and the structural supports necessary to support the structure. The maintenance
associated with the particular species utilized in the wall require minimal to no maintenance
as is the characteristic of the species. Additionally, any watering that will be required will be
supplemented by the water collection system. Lastly, the vertical wall will be freestanding;
supported by the plaza slab and intermittently anchored to the facade. The slab supports were
taken into consideration when designing for the construction loads.
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