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Research on Night Illumination of College Campus Based on Ergonomics: A Case
Study of Shanghai Ocean University
DU Zhan-qgi, QIAO Yi-fei, WANG Lin, YU Kai
(College of Engineering, Shanghai Ocean University, Shanghai 201306 China)
Abstract: Based on the application technology of human factor experiment and visual

sense, this paper analyzes the present situation and shortages of night illumination in



Shanghai Ocean University, then it puts forward the specific measures and suggestions to
improve lighting effects, including optimizing the night lighting of landscape water,
adding reflective cloth on the lake road, properly setting LED human body induction lamp
and so on. The research is of great significance to construct safe campus from the
perspective of engineering technology, and it also has great reference value for other
universities to optimize the night lighting system.

Key words: illumination engineering; night illumination; college campus; human factor
engineering test

Effect of Chemical Solution and Temperature Coupling on the Property of Buffer/
Backfill Materials

WANG Xue-pan®” ?, CUI Su-li" ?, DU Yan-feng" ®

(1. Department of Geology, Northwest University, Xi'an 710069 China;2. State Key
Laboratory of Continental Dynamics, Northwest University, Xi'an 710069 China)

Abstract: In view of the property change of buffer/backfill materials of nuclear waste
repository and on the basis of the existing literature, this paper describes the effect of
chemical solution and temperature coupling on the property of buffer/backfill materials
from the aspects of mineral composition change, permeability coefficient change,
expansion pressure change and adsorption nuclide effect. It points out that the research
has important theoretical significance and application value for evaluating the stability of
buffer/backfill materials in nuclear waste repository, and the qualitative and quantitative
research and mechanism research on microscopic mineral composition evolution,
microstructure change and ion exchange will be the key and difficult points of future
research.

Key words : hydrogeololgy; buffer/backfilling material; chemical solution; temperature;

nuclide adsorption
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(1 bEEFRFIREFR £8201306,; 2 EBREEARNARASIFEA
FEpE), £®201804)
R il TWENR T MAREBRFE LN TR R AR RFEEN
B, T ETIABRMEN LREBAFERTMNTE Upper Limb Po
sture Discomfort AssessmentMethod Based on Musc
uloskeletal Loads, UAML). REEAGKXTREARN. AKNKEEES
ANEZRBRFEREZBNERAR RADE LM T AAYI IR GHT T AMEXTH AR
FHEXE, NETRUAERBAFEEZTXDHENZHER FAMP 15 04£EE
FIUNE T —AXRAEERBAGES THREAEFM XX N EEIEFAREHE XA
AEEERMBUTESR A BHIEHITT A— A, MBEEDFTTTERL T AKX
TINEAENTENXDHNERTEEEE, 1 ARG ES TN ITEN XA EFEE
EEREBRTFEEHATEN, BIREOFNITIENBEILR, SRE EBRIEMENTENSE
RAALE, WIETHIEM.
X#E: NN BROE, £, AHEE, TN EFENES: F402 X
BRARIRAD: A
Upper Posture Discomfort Assessment Method Base
d on Musculoskeletal Loads
ZHANG Li-zhen1, SH AO Qi 1, YANG Jia-ging 1, ZHAO
Jia-min 1, SONG Zheng?2, DAI Peng?
(1College of Engineering Science &Technology,S
hanghai Ocean University, Shanghai 201306, China;
2Passenger Car Company, Shanghai Automotive Gro
up Co.Ltd, Shanghai 201804, China)
Abstract:In view of poor application effects o
f posture discomfort assessment methods basedon
subjective assessment, the upper limb posture dis

comfort assessment method based on



musculoskeletal loads was proposed.According t
o the causality of posture discomfort with join
tloads and muscle tension of contraction, joint 1
oads simulation experiment was conducted byappl
ying DELMIA ergonomics software.Surface electrom
yography characteristics of subjects 1in

different postures were measured with MP150ph
ysiological recorder.Joint moment data andsurfac
e electromyography data with weighted calculati
on were normalized.Joint motionsdiscomfort model
s whose variable is joint motions angles were e
stablished by regression analysis.

Joints discomfort and upper 1imb discomfort w
ere assessed by fuzzy synthetic evaluation meth
od .

Assessment method proposed was applied to pra
ctical Assessment results were compared withrapi
d upper Timb assessment,and it shows the assessm
ent method is reliable.

Key words: musculoskeletal Toads; posture; discom

fort; assessment method

WisEE: 2017-03-20;, 4fEEH 2017-05-13

EEWA: ERTETYPAUNAREXEESERNAE (2035-14-0001 -
7)), TR TET (14111103900); EEHRHESEKETRITUE

(2014005);, EEMRRRY~WHEAKRZERIE (FPRE=F (201
4) £55)
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[6] FrAxptiE EEIHMA (Rapid Upper Limb Assessm
ent, RULA), ZFNITEXNAEKID TR, REIRZFERNER, NARES
AR TERETES, AT ZIENXTHNEREENRS, MR, RBRMRER D
ARWMER, FMFELEESTEHTERUATEN.

EJVER, FEFEBINBEYNFERTINMARLEATEE, EEFTFEES
ALK WM BERE R X NE (RPAOMRPHE) BX (7],

MAKEEES ANERTFEEEERVIXRR, IIARGEERER, AKOHEX, A&

RE#EF (9] AREI, ERENER, KEJERESNKOXNZELL. BH
HE [10] BEXRNESFEUREAEM LR SNRMBMBROERSSENREA S
=5, WAL BERERXTRAEIBRELAES. TRIRF (1 1] NETHBE
ARSEIFENETREMIANIERES KAENMENERES T8 LT
MEEIEHEX,

BeaT¥ [1 2] RUEFERKFES, AFERXPAESRARTDELLER),
TRAERA, AEFELEESREFE, Ehsani% [13] BELBHARKEEAKR
MXPRENANAE, BYTEREBAFELTNER. LaringF [14] &
HHREAMEXPHBFEXTHENRARE, FMFEERBGRIIXTNERK, FEFE
ERGHE .

5REESI NN TIERE, AR NET LA ERAEHN ERESATFENNTT
F(Upper Timbposture discomfort assessme
nt method basedmusculosketetal loads,VA
ML) BEYHEXT T SRENEXEHEM LN, BEXRBEXTHEMREAE
BEXTPENERENRMER, BRAKBEREHTT A—ULE, 25T mAPSLIEA



KXUAMERTFEERE, NMBE T XDHEFTFERZEAEE, WEAEEEERT XD
NEMREAB U K HAHERTFEENT W ETEARDGI X DHERTEE
SAEYR BIRMSEETINMNITIEN AFEXTN ERES AT ERHETHN . LIFN
TTERR Y IEFM ITAKRIEE R EMZ RS TN MX KT IMNR AR AITERE Z IR R D
AUBR e, TTIAENL. AEX LR BRI EEHITIEN .

2 AFLEEEBIFERLR

AT TRRTNE RTAMKTHNRE) BARXTARRUNERL FHXDhE
HEXRERSAGRANBXBERETH LD, ASORITT 2 KK, DA0ET
DELMIAMXPAREHEIRURAGREANBEILLE, ERTAKLRKS XD, 9
NRPEE#ITTRE [15], RESPXONERRRITT AEHE REXTE
T HERUEE M EZREAE SN XN TR ANRFTR, FXTEENTAERE
WE 1 R,

&1 HEFNHestE. NRMsEEE

HNIESEE

RITEBLL KIEE TEERIA TEmE/°
KT KBRS i LR AN -20

SKEPE P EiFL AL -20

EEZ FR=3KHL. BR=3KAL. ®7Al. = -60
BXT =L

EBEMm= FR=3KHL. BR=3KAL. Rl = - 10

=L

eSSt I EE:: FRSKAL. FR=3kAN 0
R T F =l AR -70
BAERTS T Eah BEEN. BRI EEEE. -20 -

q:
(L4 - LETME RESMRHAL. BEAEAN 30



IR T e FESMAANL. BEARAN -70

o KONEHEXE AEBXTRESEEEZW, UXDRERTAGAKE

BEETUN, XPRENT NG T
$£22% KW¥, F ETIASKRATNLLREBATEREITMNTTE

0"

20"

Sk ERES e Fpnl th LA _EEmE

AEEH FHSH KT TR KT e

A1 XPEEEtdE

D,i=f (hy) (1) R D, AXTIWAREFEE, h,=h (F;, M, 8
1) AXPORE, FAXTARE M AXTAE 61 AXTAE.

AXPFHFTTES. ESOMUREI SENNUMNTERER FHXTARHEL
%, BRES. AENRGEKEFE—EER, BEZRENXTEEN, DELMIA
TG H AR T A R BRI A R EBR AR, AU 5 0 B ERES T A
FERHITHERTNENLE, NEERRTRKEHANX D REIHRE.

A#DELMI ARMETES 0BT ERES FARKRE, B EH RHiEeR

(Posture Editor)RRADAGRENXLENE RIE\EFRTFATAXT

AR AR RTTRRALS RN EL UKD, HEEEENTEARATELLAE, &
HREFNENNFEMT (BTiomechanics Analysis)BHARX



DEEAETHXTNME, TRFMUS A—NMEERLTAKNESR. Fim, KFUE
"RIBETABRIUNES, FEAENSTRES S, BEEYHFEME L ETNE
5ORE TR T NENEIE. BTEih. RTWEUREFIEENXT HENERD
IR 2 From.

2 .2 FRENBIE

RREANS BFEUNERE, TERCTINATHEERE, SERR. XAMP 15 04182
FMUMEMGHER (B2 (a)) MEREBRXEINBRES, LRMEXFHIRIFE 2
000Hz, BERMEMELMERE

#50Hz,

ZRBERNR VLT UFTELSRAIALEEATR, 25N E XD ERNT R
FTEERMN

x2 ERXDESNERAERMUNED XTI NERE

A E BT/ Nm EBETFN/E /

/° Nm SEFheik / Nm
0 6 0 0
5 16 12 1
10 20 23 2
15 34 35 2
20 46 46 4
25 59 57 4
30 71 63 4

AT REMBEESNN, SXHHELARE. cEMERERIAMNEK 1R,
RIEARALABEIRK ), EBARHCEAREER, 725083 5 mmAl 2 0 mmpEFhsE
BURVEEAR, BT BERH R RS E S LA,

K, S BRHABRESXTHNNERULBITEE, UXEAHFLFRPLAE
KOZABPL, =R 0 - EETUME, SH—hEHFETF20 s, B0
BESHEET T IEN. 6, ESHsERAdREE 2 (b) Pir, ZikEWH
STRRAELTRY, BRATSLGERPLES, BB T 0°A—MEERERE



R¥F2 0 s, RERTNERWEEAMLO~ 13 0°, F;ETRMRECH T 4K,

(a) MP1504: BB 5 qX (b) FTEZ AL
B2 MWARGEREXTHERNIRE
FMALRNEREXAENNBESHTHTELYAIRE(ROOt Mean S
qguared, RMS), BdmAERNES EE (Maximum Voluntary
Contraction, MVC) WABESHRIERANL, BT T RRAMEEZR AR

HEAALS, NWEEHRANARINEESHTTREM s, FLRENENNEFESE
TIRIEE s EMeys1BEL, BEIRREHNRENBEDLEP o, RERWT:

ERMS |
Puvcis = x100% (2)
MRMS 1]

X By WREANBELENE 1 2RIES, RAILANEESHHTRE M,
s ARARESNBAENE 1 BRIREE ] RIANBRESHNEARE. P hE1H
ZIREE RN RAEFN BB EBT L.

FERENER, KON AGINARKS . NAESERMNERKENREIES D
FEEEIEEL . BHAFIOEEERENNE, SRR EHHRBAEE S LLINAAEIE, Bl

n

> (PM\/Cijlm oW )

WMVCik,8=i=1n (3)

Swi

Reh: wi HE 1 RALANETE B ITER 0 oD RN ARYE;
Wove,, HE K EFREE | MEBHETLEORERHEA D RAIE T b0
HAE. P e, 0% K REREE MEPHETUEORERE | HAHNBAET
WA EE T LE .

B (3) W1 ~ 5 SFitE LB O XTI BARILA B A L KR
I L AITIE, 3 3 A T S SR BN BBl EE BRI AR A TR



BESLRIE, AERAEE AR TEHHEEE (0~ 13 0°) hag—asa (0
~50°),

&3 1~ 5SRAEMBEHML=KANEIW,.

i FRERS
BB 1 2 3 4 5
B A
B/

0° 0.050 0.085 0.073 0.037 0.034
10 0.060 0.085 0.074 0.038 0.035
20° 0.068 0.090 0.075 0.042 0.039
30 0.070 0.093 0.079 0.044 0.043
40° 0.078 0.093 0.081 0.047 0.044

50 0.080 0.17172 0.083 0.052 0.046¢6

3 RPEHERFERESEENET

3.1 KRHIREA—

NTRENELENRERZIRE, HRXTAERWEER, A (3) FHNEK
FNRZEALE B2 EEAUENEERWSEEARRAER, B R AP — LA TTEX &K E S
WA B LR IBUE R T EERALTE, I —HERNEEZASEEA T ~ 10, B—4R

- WMVT, T .=minWMVT,,, ,

WMVCjk, 8= x10 (4) maxWMVC,,, .-minWMVC., Bz
T AR TEAA, ] AT AXDHE KAEKERRKE 6, o HAXTHEL
UBE Wuve;  HABEKBZREE ] A XDINETMEOAENNRAINRGENET
DEERIINAE, M nWy oy BAEKBZRESE ] MATHETHEAENMNERE
MBI BE D LEIMENR/IME, ma X Wyyo;, ABKBZIREE ] PEDINEE
hZEoAERNRKR

ARG EB T DL IRE TR, Woye,, A8 kK BRIREE j MEDIHES



KEzomENRAENREN BB AL MEN T —HENE.
ATETAFEEBRA T AEHEXR S RENBEXEHNTREIE, $XDREHhRES
WERMNADNESIEHTIH—LLE, SETHERR 1 ~
10, FB—karH
1, 6Mi, 6-minMi, B (5)

M = x10maxM,, .-minM,, ,

X 1 ABTANXRT 6, o HXRTHERKBE M, A% T HXRTIELRL
EAENMNANEE min M1, BAR I AXTEHELUERRENHR/NNEEE;

max M, A% PEPHETLEAENNEANER M, A% 1 MESHE,
AR 74 IA— LS R E.

X AN ARBRES AGESBEVIEX, XBHE8A, TRNERN,
FAHAEE, MAKEREEA, SATHREMNEE B, ATRHBIES.
RIBH— AR, MALRERNE—URENERFEERS, JEARTATEE
B3R

3.2 XTEHEREEEEE

it 2 R AL A SR E 5 B % 5 ¥ 0 7o 5 L SR B Ak T L e SRR A4S 9 VA — kSR 0 3
BHTSARME, URVPEXTNEREEUENTE, XPHERTEEERNE
TERBIXFHERTFEEER, BT W NENX BN ERETE LR R

D,y =plx’+p2x°+p3x+p4 (6)RF: D, ARFXHAEHEX
BEMENREFEEISE 1 ~, 4 ABERE x AXPHERE. BTREMNSEMX
BENEREFIE AR K

Diwei =AT X +A2 x*+A3 x +A4 (7)) R Dyyo, HEFREARMHEX
WEMEMNTETERIRE, A1 ~ 4 HIERIRE, X AXBHERE.

FAR (4) %5 2FREOREIEIBWEIE

A— L ERTE, BiER (5) BXPRHFHEIR

£22% KW¥, F ETIABRAEN LEEBNEGERZITNITIE
B8 -SKTME, A9 - ET e,
4 AFEREBRIEFERNNTTE



ETAMIRHERNADNERTEERE, AR (8) XPHNERTFEEE SHE

BEAXTHERTEEE SIEE. LB S MRTOARFEEIORT I N X BEREEE

FREOR), EREEAFERNZ 5 MXPATFEENEM, DHINATTFEER LK
KB REE EH TR
(1) BIREE

ANEEBRAEFEEREER T ERR S DXRTARAITMKT . BRT. XD BXT
MUEEHXT .. AXEINEREEA

U= {u,, u, u; u, usg (9)

AP, U ATXRDARTEE, U, ABEDATFEER, U HREXDARFEE, u,
ABMKHAEFEE, U ABEXTATFEE. ERENTESF AU,  ALBEHAET
ERE, U, AKBUERTEE, u, ALESHAFEE, u,, hEBNUERFEE,
U, AETESHAEERE, U, AFTHREHATEE, U ARTEHAFEE, u,,
ARFMUEREFEE, U, ARFREFTEE.

(2) BEBuUNEK

KeeZ" " FABEREEENAREDTMEPENETEERTEZNEWMEE T
TERNY, REFAREEXAAHPERESADHXDNENNERENR S Fir,
NERABHE SR AN EENTWEEEX,

RS XDEATIHENNERH

%3 £HHE
S %025 Sk 2B 0. 500
e 0. 154
JE 0.500
B 0 429
BXT 0.231
Z 0.571
e S 0. 231 :
[FEST FHz 0.076 :

BAERTS BTEM@mETM 0. 308 0.500




(L4-L15) JE R T hekk 0.400
0.100

WEREETHEA LB
(3) . BEIERESBEERTNTRTEA L WITNE RAMNITNES,

NE EBERTEETEMINERTH N EBFE . "RFE . —R. BT

5. CEBTEE RN, IMERFAV = (v, Vo, Vo, V., v} =

BEE, BEFE, —R, BREHE, EEREFE) . BER (8) XPHETTEE

FABNEINERNADHERTEEE 4458, HAESEE [0, 100]

218, RAZWFNEN EDDETSFERESIEEHETHIR, S0 5R, B [0,

20] HiEHEHE, (20, 40] HREFE (40~60] h—#K, (60~80]

HETEHE, (80 ~100] HIEHFEFE. REXFHERFEEESIEHOA

I, BHENERE

VHEETENERE.

(4)  —RIEHERAITHN

gr11 oo m%ﬁiﬁﬂ%ﬁmiﬁRsﬁ Pox

Bk 1o r kmEBBEHMENMKRET R ERNTY, SRERTFEES
FRETEBNTI. 1. AEDHERFEEE AEENETFEESHNERE. &
EPTEEEN—FAETNIR (10) Fim.

B,=w° R, (i=1, 2, 3-5) (10) kA, w, = [w,,, W,,,
wol (=1, 2, 3+5) AEXFHEMRERE; B HEEBRFEETING

M, U HIESETM (, +).

(5) ZHIEMEAITEN

BT (10) REEXDRSEETIMERB = (B, B, ~, B,]  &X%
MARE R 6 FoR, B8 LREHTHEEN - FETNER (1 1) Fir.

C=A°B  (11) Reh, A= [A,, A, - A, HEXPNERK Ch
ERABRFERTINERAR.

5 A
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#DE LM T AR AMMER, RIBSSREREWER, T RGN FERFE
REVES ME 4 FR; BEDE LM T ARG A ENERRN SR ER X TNE
AE, mEk6 M,

BIER 6 PEXDHMEAE, BEXDHERTFEREESER REFFEEEETE
HHOKR)D, BEEXDHENEATEEFENREE. 46

B4 REZREEFRREREL
xO ANEEREXTHMERE

BRE /o
X TEfE
A ¥5 E¥5

KBRS -16 -16
SKERE 0 0
FEZH 115 118
B 31 80
BB E 80 9
F I i - 25 75
KT 55 55
ST ME 0
9T hEi 0 0

XFAEMNERY, BiER (10) BEEXFRFEEOTINERAE, HR (1
1) 85 FREBFFERTINERDE.

RERREE SRR R RN LA S TE R RS, REE. —#.
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0.0.4615", RESATBERN, ZEREL FRABEEFHE.
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FERSFHENEDL, REHFRERSFTHAENKETE. £—H HYHE
PENRRBELNESEES, REBR, WAKAET SFUETE KRR HHEH

MEAL. FAlt, SFHENBFRENER I THEXINAREEZ— BELIERF
REFIOTE, BERAMRSERNAFERE, TaJEFHEENENTNALRERNA
7. REFERSFERAFPREM . RIWONBEUT, EXRBEREE. KR
MBERY, HERENSHEMARGR, ERZHERATEFNRE. BESSTHE
RAARUPNLER, REFXFNEEMSHANEE, ReREZFRECERNISFLEHL
FHENEBES.

HERBIMNMEEEREENEREAR BEYMERARN—ERFER, L2
BB LENNERNT R BFRRRERETNRE —MEREEETRERBRNE
B, REMAENITNTE AMXESEAEMKBRBI TIENENER, MEXETES
SEHRAINA, NTHEHIMMNRSERZRE . RERBFKHESH BENMANS
SEER, AITNMBAMREZZRE L RARENR T ESEE. ZETHARABHFAT
MH—MATY, BREMBZREFEN—IERTE, BHEAHNE. RRAE.
KEEE, ERFRBBERMES

YERMEBEHERENEMXE SRBEFRENEEENHAIREFAER A,
EEMEFNEEE, eEMESKIAFTHENTR, XRZSRATER BRI,
FHEERESRIBENRSRY K, SFHEHARRURERMUK, SREFEREMA
FTEANFERXIMSEZANERIE, B, 2TEaIRESRAFE REEENIVAM
B, MAXBFERRELRIESRAYUZRETELE RRTABEANENEETE
MK, NTRESEEMNTIMEMMEEEFTRZMERMILEX.

1.1 SRBFRENIR

SREFREEEREFLELNLHF, KUAATEREGNLETER, BFREE
TERXERT. BEEX, RESREERAANIBREATHSNAZREEERTE
RZIAR, BBET £ R . SREBINAZINHZERERIRNERLE, BHFERE



EEERGHFNE, RUHRERE, RASKELN, TASKRIHERRHIBE,
FRFSFRL T HSE . RN ERERFIKSALE . BEELTSEHEERS AR
T, BREFRESUHTHRNESE, BOEHAMBFRETEPHFENIES WA,
1. BFEEESRE, 7EKE. S5, REBSSREAFEBIESRE, KAE
BEFNEEGE, $RFEENEAGENER RS, FENH B EIERFRA
FRETE, XMBTAANEERESEHNEER. RITFMEENEBESTEER,
FEZW T BIBMZENRRMYE, WHAT7THFRETENIE . BN, BOESREF
FREEENTELRE—. KB, MARFNEATHER, I0RFHEENMERNGE—
EIETAERE, R EFFUES, BREI T BIBMEZENTUENMENELE, hSBHF
REEE T EBARSNNFENER.

2. REREBARE, ATHBRELIEH. BESKBFEEAZLHATEESD
&, IREDADTRFMEBIRWBY, E—ERELAAT MAIRNIES. B2 4
5

FIREBISRRERECRE, HBRIL, EBRITD, RETERRKE, T

B

BHER, EHHH, FRIRBERSIN, HERBRBES. £X, SREBIRNE
EXBEY, RZAWEE, FRRERERS, BB TETLVMRNGE N AMEER
B, % aRNESFHENATTRULENLERREMTER, FEMFMIRSY
SHEATHERALF, REXANAS. RENREHLZR T ZETANOCESRK, RE
RZREI N, FEFITHNE.

3. BRBFHREEENHMNTNELNTMEE. RESHSRMNEEZL WS
FITFE TREME, XMAENUNERT NG T 2ENZEIRMME, 5IRT24EE
RENEZUAR, FHTHEZRENRET. HETH, RESKRERMMMINEERETH,
RZH B E A R G R A REORTT. 6111, RESKR—RMUBIHHNT
EEMBAEMGEAVGEZINE, ROUZFELDENRATNEERE, MFEDHUEHK
ml SRR, BRSEMBMEZNEEEMNMED THENRRE. BN, SREF
FREEEFRFERZ TENMBILE, SBHEETIERERS, WBEFZNOMRNERES,
PIEMARESN MR UK E, RIS THERENAR.

ME=RTUEE, HMN TIERABRS SR NETH GBS EERIFEE AL,
FERRHERESERTH, EMTASRIAEBIN T LIENRES RS, FLEA)
TUEEMBIBHIFES R LEEHBRNRC, NFERRNBZRENERE.,



e, EMOEETIFESRGAERE LNERM.

2.FEEXFR
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