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Comfort and supporting ability of waist and haunch
by using office chair in forward sitting position

HU Tianyi, SHEN Liming
(College of Furniture & Industrial Design, Nanjing Forestry University, Nanjing 210037)

Abstract: The office chair’s supporting ability is important, especially in forward sitting position, because
forward sitting position is mostly used in daily work and it is easy to get low back disc lesions for lack of low
back support. The four important supporting factors such as concerning seat cushion depth, angle, waist cushion
height and angle were tested by orthogonal design. Experimental results showed that comfortable sensation of
forward sitting could be perfectly measured by body pressure measuring indicator and subjective evaluation indi-
cator. Discussing is specific and unified as the result of key indicator collected by range method. Proper leaning of
seating cushion and slightly lower waist cushion would improve forward sitting comfort compared with normal
office chair.
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Table 1 Subjects information acquisition data

WiH Item FH{H Average  SD

% /cm Height 169.50 7.06
AR Icm Deep 4575 2.82
A 213 = /em Waist height 24.25 2.60

12 FMiEfRSXEAE
PR 23 A5 8 b5 - A4 s 43 A Ik P g A 2% |
Tekscan 2 &) $EAE 4R Hs 4341 I 5 R 45 (BPMS, body
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Table 2 Magnitude scale of subjective comfort

144> Score #Fid% Comfortable sensation

547 Fitting sensation 52 J7J# Stress sensation

7 4738 Very comfortable JEFEMGE Very fit %713k Too much stress
6 #1i& Comfortable Wit Fit ZJIMK Great stress
5 LbiekyiE Alittle comfortable Eegeis & Alittle fit IR Big stress
4 —f$ Common —J$ Common —f$ Common
3 ELEAEFIE Alittle uncomfortable LLEARNE A Alittle unfit %N Alittle stress
2 ANEFi&E Uncomfortable G4 Unfit 2 71M%/ Little stress
1 EHAEFIE Very uncomfortable JEHAMA Very unfit % )1t/ Too little stress
* 3 EX®t
Table 3 Orthogonal design
K A B F 1o B M R i B mm C # 4 D JA{R/mm E ARl £/
Level Waist cushion angle Waist cushion height Null Seat cushion depth Seat cushion angle
1 0 60/180 370 -14
2 5 90/210 385 -7
3 -10 120/240 400 0
4 -15 150/270 415
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Figure 1 Adjustment of waist cushion angle, waist cushion
height, seat cushion angle and seat cushion depth
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Table 4 Range of four factors in descending order

B AR IR 43 A Wz R (&%)
Waist pressure Xbar-R
PR Contact area BEDA
“F#4)% 77 Average pressure DAEB
5 K /) The maximum pressure DAEB
P45) 1% SRR Average pressure gradient DEAB
38 PN SWADY ALY
. . . BDAE
The maximum pressure location of the waist
SN =W WP s
. AEDB
Total pressure above the waist
B B K ) /U J5 iR 7
. DABE
Total pressure under the waist
Ay AR Contact area DABE
“F#4) % 77 Average pressure ABDE
% KH: 77 The maximum pressure AEBD
SEBI BRI Average pressure gradient EDBA
BB 457 54 Location of ischial tuberosity EDAB
AR G5 T S s AEBD
Total pressure in front of the ischial tuberosity
AR S5 R TT R D) AEBD
Total pressure behind of the ischial tuberosity
JE R 5% Fitting sensation of waist BEDA
JIEE#52 )7)#% Stress sensation of waist DABE
IR T E Comfortable sensation of waist DBAE
R/ Fitting sensation of buttock DABE
&% 1) Stress sensation of buttock AEDB
R EFEE Comfortable sensation of buttock ADEB
T )5 #7381 Comfortable sensation of arms EADB
[T 5% Comfortable sensation of legs DEBA
SVAETE I Comfortable sensation in total ADEB

A: JEHME A waist cushion angle; B: [ waist
cushion height; D: &y seat cushion depth; E: A4 #{5iff seat
cushion angle
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Table 5 Statistics of waist cushion angle in each level

AT A Waist cushion angle 0° -5° -10° -15°

JEfkE P34 f1/kPa Average pressure 1.48 1.54 2.64 2.68
£ K JE 77/kPa The maximum pressure 5.4 6.4 12.9 16.5

K 77 £ 17 T F1/kPa Total pressure above the waist 111 112 195 213

K 7 #R J 1S J1/kPa Total pressure under the waist 119 132 167 173

ARSI fl i B/em? Contact area 1050 1014 995 989
T4 J1/kPa Average pressure 4,00 3.90 3.84 3.76
% KJE J1/kPa The maximum pressure 12.01 11.76 11.24 10.98

Ak S5 T S J1/kPa Total pressure in front of the ischial tuberosity 2561 2755 2524 3025

A 257 555 5 B J1/kPa Total pressure behind of the ischial tuberosity 1172 1171 1045 919

FAVEH RS2 J)i% Stress sensation of waist 400 456 469 450
R A Fitting sensation of buttock 494 481 475 438

TBH%%2 710 Stress sensation of buttock 488 469 444 438

I ATIEIK Comfortable sensation of buttock 4.38 4.75 4,94 4.63

T JH #71% % Comfortable sensation of arms 4.19 4.63 4.38 3.94

SASTIEE Comfortable sensation in total 413 450 4.88 438
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Figure 2 Evaluation of subjective comfort
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Table 6 Statistics of waist cushion height in each level

JEEE R CB/R) Waist cushion height 60/180 mm  90/210 mm  120/240 mm  150/270 mm
BT BefuifiBlem? Contact area 129 158 175 1m
JBOCIE )y 2 M s fem . 12.6 15.6 18.8 21.1
The maximum pressure location of the waist
AAIRATE TEJ T J1/kPa Average pressure 3.74 3.93 3.95 3.89
TRPPH RIS 4 K Fitting sensation of waist 4.13 4.44 4.56 4.06
I3 &7 J&¢ Comfortable sensation of waist 45 4.69 4.56 4.13
SAASTIE I Comfortable sensation in general 4.25 4.63 481 4.19
xR 7T EREKFEKESIT
Table 7  Statistics of seat cushion depth in each level
JEZR Seat cushion depth 370 mm 385 mm 400 mm 415 mm
BRSP4 Ji/kPa Average pressure 2.74 2.37 1.84 1.37
£ K& f1/kPa The maximum pressure 16.9 12.2 6.9 5.3
SEAA I 36 1 IkPa-cm™ Average pressure gradient 0.9 0.71 0.46 0.35
I < E R AR B
ﬁ?r%aﬁrﬁﬂfﬁfsiﬁrﬁggﬁon of the waist 150 16.1 17:3 19.0
B K ) AR J7 BT J1/kPa Total pressure under the waist 191 172 139 89
ARSI PefulfiB/em?® Contact area 973 1001 1031 1043
“F-34) s i 8 5 IkPa Average pressure gradient 0.4 0.38 0.37 0.38
A AAERFTHT R 5 /cm Location of ischial tuberosity 23.6 25.3 27.3 27.9
FRVHOT RSz U Stress sensation of waist 5.06 4.38 4.25 4.19
[ &7 i@l Comfortable sensation of waist 45 5.19 4.38 4.38
REHL A8 Fitting sensation of buttock 3.88 45 4,75 4.88
R ETIG I Comfortable sensation of — buttock 4.38 4.56 4.69 458
JEJHEY 1% B Comfortable sensation of  legs 3.94 4.38 4.63 3.94
MAAEFIEES Comfortable sensation in general 4.38 4.63 4.56 431
55 —— B E TEVPUT AN [RI AL S IR &7 I EINS, 0] A& ST £ 11 22
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Figure 3  Subjective comfort evaluation
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Table 8 Statistics of seat cushion angle in each level
AT £ Seat cushion angle 0° -7° -14°
A RRE BefihEiBYem? Contact area 131 171 176
P34 1 386 % [kPa-cm™ Average pressure gradient 0.93 0.51 0.42
B KR 7 & 7 T F1/kPa Total pressure above the waist 179 142 222
AR K J)/kPa The maximum pressure 11.16 10.49 11.11
SE-J41 1 J7 86 IkPa-cm™® Average pressure gradient 0.38 0.35 0.38
AR R S5 R A AR ERFITV PR 25 /cm Location of ischial tuberosity 27.69 26.44 24.88
AR G571 AT 75 MU )1 /kPa Total pressure in front of the ischial tuberosity 2913 2831 2696
A B 4571 5 J7 B T )1 /kPa Total pressure behind of the ischial tuberosity 1015 1026 1099
TWLE RG-S K Fitting sensation of waist 4.06 4.63 4.75
R&¥5% )10 Stress sensation of waist 5.38 4.63 5.5
T-H JE 47i& & Comfortable sensation of arms 3.81 4,75 4.63
JiEi&F &I Comfortable sensation of legs 45 488 4.19
JSUAEFIEIK Comfortable sensation in total 45 5.25 4.69
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Figure 4 Total pressure of forward and below ischial tuberosity
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Figure 5 Evaluation of subjective comfort
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