KIEAE Journal, Vol. 14, No. 4, Aug. 2014, pp.103-109

Korea Institute of Ecological Architecture and Environment

HE o ema

d=x=2| 37 0|88 E7t

Evaluation on Usability of Space in Leed-Certified Office Building

F B’ 0gel”
Kang, Inho” * Park, Jung-a"™"

* Department of Architecture, Hannam University, South Korea (kanginho@hnu.kr)

** Corresponding author, Department of Architecture, Hannam University, South Korea (pja0404@naver.com)

ABSTRACT KEYW ORD
The purpose of this study was to evaluate the usability and satisfaction of space to which positive elements in XI5l Q=K &,
Leed-Certified Office Building are applied. The study was conducted using the three-step approach. The first step was fﬂl ﬁw?\il =g,
.14 . . . . . . . k=1
to understand the building and identify the issues which included the analysis of floor plans, documentations, and the é%{ =< ZiArE
o 1 O - o

interview with designers and facility managers. The second step was FGI(Focus Group Interviews), which were
conducted with mixed employees of rank and location of workplace. Finally, a web-based questionnaire survey was  Green Building Rating System,

conducted on the 319 executives and employees. Methods of analysis used were quantitative analysis of questionnaire,
qualitative analysis of open ended free-answer, and FGI in the second step. Satisfaction, preference, and comfort level
were studied using cross tab, co-relation, ANOVA for quantitative analysis. The results of this study are as follows:
First, lobby and atrium are representative elements that are functioning positively and it is recognized as sustainable
spaces being utilized by users. Second, there are several dead spaces like green shaft, roof garden and sunken space

Office Building,
Sustainability,
Effective Use of Space
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although they can contribute to Leed-certification. Third, there are some problematic spaces such as the O.A. roomand ~ Received August 4,2014

the urinals even though they contribute to the Leed-certification.
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Fig. 1. Images and plan of the Evaluated Building
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Table 1. Characteristics of Respondents f (%)

Employee 37 (11.6)
Manager 42 (13.2)
Rank Assistant manager/Section chief 159 (49.8)
T ety separoent head |71 229
Executive 10 (3.1
Male 221 (69.3)

Sex
Female 98 (30.7)
Location of Office 229 (72.0)
workplace Laboratory 90 (28.0)
Total 319 (100)
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Table 2. The Characteristics of the Selected Spaces for Evaluation and Major Issues According to the Sustainable Items

Spaces Photos Spatial characteristics Sustainable items Major issues
-Lobby and atrium are -Art wall with fountain' -Do the users recognize it as a
separated Natural lighting using micro louver* sustainable space?
-Atrium is located between | -Natural ventilation using atrium -How do the users feel for the space
office and laboratory -Sustainable finishing materials images?
complex -Do the users feel comfortable?
Lofamnd -Cafe in lobby is located on
the ground floor
-Roof top space for rest -Green roof for reducing heat energy and -Do the users often use the space?
providing higher level of insulation -Do the space function well for relaxing ?
-Is there any accessibility problems with
Roof workplace?
garden -Do the users recognize it as a
sustainable space?
-Exists on 3, 5, 7, 9 floors | -Green and rest space within the building -Do the space function well for relaxing?
-Connected only to the -Is there any accessibility problems with
office building. workplace
-Rest area, green images -Do the users recognize it as a
sustainable space?
Green shaft

-Sunken is visually linked to
cafeteria on the basement
floor but not connected

-Ecological environments with wall vegetation
& biotope
Natural lighting system"

-Is there any circulation problems with
cafeteria on the basement floor?
-Is there any problems with

Sunken with each spaces environmental friendly vegetation on the
space wall? . .
-Do the users recognize it as a
sustainable space?
-Do the users feel comfortable?
-Separated O.A. room for -Protection for air pollution by OA -What is the work efficiency due to the
reducing high temperature equipments’ separated OA room?
and decrease carbon dioxide | -Control system to reduce CO,
O.A. room levels
-No openness to outdoor -Installation of water savmg equipments -What is the opinion about waterless
space (waterless urinal system®, water saving type | urinal system?
toilet bowl) -Do the users feel comfortable?
Rest room
-Open floor plan system -Energy-saving tripe glazing curtain wall -What is satisfaction and comfort level
-Carpet floor finishing -Automatically operated roll screen depending | for overall workplace?
-Curtain wall system on indoor temperature’ -What are the opinions for improvement?
i -Control system measure to reduce COz8
Workplace |

-Under floor air distribution system’
-Intelligent LED systems'®

-Finishing materials with good indoor air
quality

1 Wall fountain with huge fir tree image in atrium make water-friendly space and increase the effect of air-conditioning in summer and humidification in winter.
2 Micro louvers on top of atrium avoid direct sun light and pass through only a diffused light. It also reduces the dependence on electricity to light these spaces during the daytime.
3 Atrium facilitates natural ventilation through air control system using difference in air pressure by using temperature difference in the upper and the lower atrium. It also reduces

energy cost.
4 The system using independent light collector transmits the light by a ray

of light incident into interior.

5 The OA room enclosed with air tight door and wall shuts off the toxic substance and is equipped with independent exhaust systems.
6 There are equipments like waterless urinal system or water saving type toilet bowl for water saving.
7 Office environments have energy-saving tripe glazing curtain wall, automatically operated roll screen depending on indoor temperature, control system measure to reduce CO,,under

floor air distribution system, intelligent LED systems, and finishing materi

als with good indoor air quality.

8 The system controls temperature, humidity, ventilation and airflow automatically using recognition of location information, and radar sensor
9 The air cleaning system flows the air through outlet of air under floor and uses it for air-conditioning or heating.

10 The LED lighting system deems automatically by amount of natural light

entered through the window side
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Table 3. The functions of Lobby and Atrium f(%.) Table 6. Weekly Visits of Roof Garden (%)
Recognitions of lobby/atrium Respondents Weekly Visits Respondents
Open space for outsiders 13 (4.1) None 303 (95.0)
A space representing the company image 198 (62.0) 1 time 10 ( 3.1)
Meeting space for employee and visitors 89 (27.9) 2 times 3(09)
Interaction Space for employee 19 ( 6.0) 3 times 2 (0.6)
Total 319 (100) Over 4 times 19 ( 0.3)
Total 337 (100)
Table 4. The Image Characteristics for Each Space f(%.)

Image types Building exterior | Lobby and atrium | Workplace Table 7. Difficulties for Use of Roof Garden (%)
High-tech 75 (23.5) 15 (4.7) 17 (5.3) Reasons for difficulties Respondents
Sustainable 54 (16.9) 156 (48.9) 31 9.7) Uncomfortable to go there during business hour 71 (22.3)
Luxurious 79 (24.8) 113 (35.4) 44 (13.8) No facility installation to use 21 ( 6.6)
Warm 9 (2.8) 19 (6.0) 39 (12.2) Low accessibility 106 (33.2)

Plain 102 (32.0) 16 (5.0) 188 (58.9) No need to go there 109 (34.2)
Total 319 (100) 319 (100) 319 (100) No problems to use 12 (3.3)
Total 319 (100)
Table 5. Favorite Space by Sex (%)
s Sex Male Female Total Table 8. Satisfaction of Each Spaces (5 Point Scale)
paces —
G-rium hall 63 (28.6 26 (263 89 (279 Satisfaction Satisfaction in each space
A;num 4 (28.6) (26.3) (27.9) Spaces Total Office | Laboratory | T-test
rium and lobby 23 (10.5) 4 (4.0 27 ( 8.5) complex complex
Art wall 31 (141) | 9(91) | 40(125) Workplace 3.36 3.66 3.06 4552
Cafe(D.O.M.) 64 (29.1) 43 (43.4) 107 33.5) Atrium 3.82 3.08 3.65 3.145%%%
Exterior of the building 4(18 | 0000 4 (13) Rest room 3.04 2.83 325 2,857
Fitness room 22 (10.0) 6 (6.1) 28 ( 8.8) Rest area on the s
Roof garden 4(18) | 4(40) | 8(25 basement(sunken) 3.14 3.28 299 | 2758
Green shaft 0 (0.0 3 (3.0) 3 (09 Lobby/Cafe 4.02 4.15 3.89 2.738***
Workplace 1(05) 0 ( 0.0 1(03) Green shaft 3.03 3.11 2.94 1.395NS
Nothing 8 (3.6) 4 ( 4.0) 12 ( 3.8) Roof garden 2.84 2.96 2.72 1.868NS
Total 220 (100) | 99 (100) 319 (100) * <0.05 *¥*<0.02 ***<0.01
Chi sq : 20.503 : p=0.015
o] FEHAHTH223%) 9] =22 YEIHT<ES>. o= S Yol
o Hlwsto] Bl o ZHT FIFEAS AT 4 Sl AYE T2 JAF EA 7} 92 5|o] QR g Folrfof sl BA Z7ko] EA
7P W2 o] 22 JHE-F7He FHSH o] n)|7](58.9%), LFAH 2 7427 9tk A, 9]%] EAAF QAL AH A Ffof st A =
& 0|1 2](13.8%), THESE o] M| ](12.2%) 2 e, oA £ o] o] &A1& Wojmal g 2hg5l= 2 o & wkEh
o] SHAAFSLIR ol A" FHTE o]1] 2] (32.0%), AFLEE EF S D] Hgt BHELE BE o]s} £30 2 ERto
o]u| 2](24.6%), A 011 2(23.5%) 2 TrA AFESH= AFE Ho| 1 <HE8>, ol 7} QAZTHE R Hrlof|A] TP e S0 S
ATt w2hA ofE )] tiste] = SJAE A ste b L& 914 Gk WE R = ARE 28242.96) H]5ke] QTS TRRH2.72)
SHAA, SAlof ofm] 2] 1A B4 22 A g7 4 o]u] 2] & ZFsHA o ghEAZo] T e 71 0 @ Uhehdth whaha] @A 9.0 et
QNASHIL YA RE 9] Fof] 214 o|w]| 2] & B/ o= < T}t Y459 H3l2 Zo| o] tigt 7| oot ¥k 8 AFAE 0] SA 270 2 A
T e ot 18 849 Aok Eetal vj¢ o] 7|52 Ao 2EA) 7|2 Bt Ao Tﬁ7}ﬂ°ﬁ:} olg|gt 24
ol o] A& YAHAL e & 5 At oA A S of o] A A Yoo AT HIo|H, T}E ZH | AL AFYE O] oA}
Ed] o Ho| vl Fast 9E st Qe Aoz U, 29l S M3} o] Ao} «Qxa] Zrolsfof s}% 7P o] E4o] 917
700 HE2 FH AL AFAH 4E Bohetold A gmoln
71512 B9 A4 4 54 G o g E oS Z sl A
2 HelZEAog SHT 4 9ck 3) 29 AHLE (Green Shaft)
TR ARLE B2 AR 0891 3,5,7.9 S0 4] B3k mhd

2) 5474 B FAFHORA ohE GO E APElo] o], AR =

SR Ao Yy || Holg YL =M ofuA] A A2 ZAE Z7ro|tt. o] 7t that A US| 9147} o] & 5-& A}
L& a7, sl fAeE AEs] A 542 HE A} 18 AFLE 9] 7)o gt QAL wj-& thaksl)] AL xS}
2 AT Aol et 2 Aot S A HEA S A2 Ol L Ao R e ) E B0 BetelA e AU F 4 A
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Table 9. Functions of Green Shaft (%) Table 13. Layout of Amenity Spaces of the Basement (%)
Functions Respondents Layout of amenity spaces Respondents
Space modeling atrium 81 (25.4) Located indoor as it is 136 (42.6)
Rest area for employee 79 (24.8) Connected with outdoor sunken 163 (51.1)
Space planted a tree for environment-friendly 75 (23.5) Located on top of the building 20 ( 6.3)
No special function 84 (26.3) Total 319 (100)
Total 319 (100)
Table 14. Space for Rest After Lunch f.(%)
Table 10. Weekly Visits of Green Shaft (%) Sox
Weekly Visits Respondents Space to use after lunch Mele Female Total
None 237 (74.3) Amenities on the basement 0 (0.0 1 ( 1.0) 1(03)
1 time 41 (12.9) Pantry in workplace 11 (50) | S(S5.1) 16 ( 5.0)
2 times 22 ( 6.9) Green shaft 1(05 | 1(10 2 (0.6)
3 times 8 (2.5 Sunken space 2 (09 | 0(0.0 2 (0.6)
Over 4 times 11 ( 34) Cafe on the ground floor 118 (53.6) | 73 (73.7) | 191 (59.9)
Total 319 (100) Outside of the building 88 (40.0) | 19 (19.2) | 107 (33.5)
Total 220 (100) | 99 (100) | 319 (100)
Table 11. Difficulties in Use of Green Shaft (%) Chi sq : 16.879, p=0.005
Reasons for difficulties Respondents
So noticeable from atrium 30 ( 94)
Low accessibility 85 (26.6)
No facility installation to use 24 (17.5) —
No need to go there 134 (42.0) suwken
No problems to use 46 (14.4)
Total 319 (100)
£0] Aol AF, 2HESF, TEF Soll T2 Hfol7} glolrt. o]
8ol Ax3 olfrmE 5Es] & do] flth42.0%) = sHol 7t
& w2 HISS AAIste] Bt 754 BAdo] A=A ¢ 9 i, Sunk
_ - - ig.2. Sunken space
the 2S5 Qleh<Ei1>, ofo] Biste] 27 ot} 450} 9) ¢ g
r LE o] EXAF AT o] Lo 92 A5l 5
=B RS TOTATA AL A AISEARA VI 3ushauewa 9902 309 2518 dekn U8 ¥
9]0l o Z A= T E7} A3 _ _ _
A EAoE ARART. e Al T AREA AR A s g ojag 24 AT AR L e ZANAE U
Do) 0] 20 Ol T.O 9= 0] LA o]lLo E } . )
O TS FAIE Tl AW AREA RIRET g w2 gpe Ashagnt Agstel A 9002 44
St AR A S A|ZL7F o [¢) o 2] oF5} AlSlole o _
@ Ads fAThesA Tlel Y AT AFUL E T yge gogpo g8 B0l 1Y 2 F0oIAW, WA
k. webd 17 AELE S ol 88 FUE AL B AAL Lol olaeln) ort<m1es
752 Bekshl s olgel ojelgol % WYL 3
Sl= Aol W QF
Hoh= Zo] G st 5 0AE
QRRZI AT AR DL Slo 0Adle] Me] rro R
A= 37} - -
v 3 ohE|o] gk 0ANL W} 7| Aol o] g5te] frhEo] 47
M A 2710 7] s5EAItH) o] A5 P HH G E _ _ _
GSBULASACH URAA NI MRS T T 3oz swme A Al 29w 45T WIS AR
oFs} 2|5 A2 T ol5le] ZAE WA 2 s
AR AT TSRS EU LA AT T Sl Akl gasel ok 09 1520 BRI
o] &t} o| & H| I E ZA}S] 1 .c | Ke) ) Al85F Ao r _ _ _ -
AT ISUEE LA IAN TR ASRAVEE 19 vz shaivel Qe 0492 1T YR EEY YRS TS
740 e - - _ -
AR TR 12, 7] $19h o UG AL, 517 42] ol AHgSHE H97}
oldlst L7} o]l &= 0] sl zsHAIErO Al M= 3171 o X _
I U R s B 2 RS ST L ER S EER T E R POE R
o] 24 AAHA) ool =g 4ol AtHIA| Zota, AR 2 A8
Hop=A|Zbd o 2ul AYst £~ 9= A7to g ol7] W) Zo]c}
o lﬁ B ., ;“ =T }°O o Hj * ;UH j}q Table 15. Daily visits of OA Room (%)
" -2 2]5] Hf| % S =
< 13> AR A WA o] E ol h 0w A Sl A ok oo
Dally Visits Office Laboratory Total
Table 12. Weekly Visits of Sunken Space (%) complex complex
Weekly Visits Respondents None 2 (0.6) 2 ( 0.6) 4 (13
None 243 (76.2) 1 time 10 ( 3.1) 9 (28 19 ( 6.0)
1 time 33 (10.3) 2 times 22 ( 6.9) 13 (4.1 35 (11.0)
2 times 17 ( 53) 3 times 34 (10.7) 18 (5.7 52 (16.4)
3 times 14 (44 Over 4 times 161 (50.6) 47 (14.8) 208 (65.4)
Over 4 times 12 ( 3.8) Total 229 (72.0) 89 (28.0) 318 (100)
Total 319 (100) Chi sq 10.091 p= 0.039
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Table 16. Opinions of O.A. Room system (%) Table 19. Opinions on Exterior Wall/Window by Complex (%)
System of O.A. room Respondents o Working location |  Office Laboratory Total
Existing system 112 (35.1) Oplr'uons _ complex | complex
Several OA rooms in workplace 45 (14.1) Sgﬁgﬁigo ngood on existing 153 (66.8) | 47 (52.8) | 200(62.9)
Copy machine in OA room as it stands and printers in 135 (423) Not curtai 1 but |
one's working area ) wz(i)ll Cwiﬂ?f;wyggowsu genera 24 (105) | 17 (19.1) | 41 (12.9)
All of copy machine and printer in one's working area 27 ( 8.5) - e
In addition to existing
Total 319 (100) condition, windows allow 52 (227) | 25 (28.1) | 77 (24.2)
them to open and close
2= OAA 9] 0] Z © 2 215 A E A Ast= AL Q1) Total 229 (100) | &9 (100) 318(100)
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Table 17. Evaluations of Rest Room by Sex

Number of
respondents

220
99
220
99

(5-point scale)

Mean

2.81
3.24
2.63
3.16

Contents Sex S.D. T-test

1.178
1.179
1.032
.955

Male
Female
Male
Female

Satisfaction 0.003

Comfort
Level

0.000
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Table 18. Opinions on Daylight by Working Complex (%)

Working location
Opinion on dayli
of workplace
More direct sun light than now as
much as possible
Reducing influx of direct sun light
and increasing lighting by the
borrowed light or artificial lighting
Feeling good on existing condition

Total

Office
complex

Laboratory

Total
complex

25(10.9) | 15 (16.9) | 40 (12.6)

60(26.2) | 26 (29.2) | 86 (27.0)

48 (53.9) | 192(60.4)
89 (100) | 318 (100)
Chi sq 0.239 p = NS

144(62.9)
229 (100)
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Chi sq 6.459 p=0.040
Table 20. Glare of Computer (%)
Glare phenomenon
Yes
Not so good
No
Total

Respondents
39 (12.2)
53 (16.6)
227 (71.2)
319 (100)

f(%0)
Respondents
214 (67.1)
105 (32.9)
319 (100)

Table 21. Opinions on Flooring Materials of Workplace

Opinions on flooring materials
Feeling good on existing condition

Favoring change floor finishing materials
Total
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