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F e r a n e c  V .  

C u rr e n t  C o d e s o f  Prac t i c e  and s tandards gi.ve no gui d e  tc ,  the 

d e s i Gn e r  for a s s e s s i ng the wind load on bui l di ngs and trac;kside 

s tru c tur e s  in the n e arby s tru c tur e s . The paper d e s cri b e s < r e .� 

s u l t s  o f  l o c al p r e s s u r e s  in simul a t ed winds on bui l dings and 

trac k s i d e s t r u c tur e s  i n c lud i ng prox i m i ty effe c t s . The exp eri -

m e ntal m e a s ur e rn e n t s  w er e carried out at t h e  Boundary Lay er 

W i nd Tunn e l  of the Uni v e r s i ty o f  Tran s p ort and C o mmuni c at i o n  

T e c h n o l o gy  i n  Ži l i na . 

1 .  I N THO V U C TI ON 

The e f f e c t s  o f  n e ar by s t r u c t ur e s  on t h e  wind l o a di ng u f  0-

t h e r  bu i l d i n g s  Ol' s tr u c tur e s  has n o t  b e en examined in thl� p a s t .  

W i nd l oa d s  f o r  t h e s e  b ui l di ngs and s truc tur e s s p e c i fi ed b y  cur

r e nt s t a n dards and C o d e s  of Prac ti c e  ori ginat e fro m  winli tunnel 

s tudi e s o n  i s o l a t e d  s truc t ur e s  and gi ve no guide for the as

s e s s m e n t of l ou ds under c ondi t i ons o f  buffe ting . The c urr ent 

p a p e r  p r e s e n t s  t h e  r e s u l t s  of an experimantal study in tha pre
s enc e of a n e arby s truc tur e at vari ous r e l a t i v e  l o c ations . Re
s u l t s  s h o w  s i Gn i f i cant di fferent e f f e c t s  for parti cular s tru c 

t u r e  prox i m i ty c o nfi gurat i o ns . The c omp l exi ty o f the pro b l em , 

lJ O w e ver , i nd i c a t e s t llat  i t i s  very di ffi c u l t  to treat t h e s e  ef

f e c t s  w i t h  dny d e gr e e  of genera l i ty .  [1 - 8J 
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Ba s ed on t h e s e  findi ng s , an experimental study o f  loads on bu
i l d i ngs and tra c k s i d e  struc tur e s  in gro u p s  has b e en caried aut 

i n  t h e  Boundary Lay er Wind Tunne l  of t h e  Univer s i ty in :6 i lina . 

2 .  EXP ER I M U1 TA.L TEC HNI C{UES AND MEASUREMENTS 

2 . 1  A tm o s p heri c  boundary -lay er wind tunne l  

T h e  wind tunn e l  at t h e  Univ er si ty o f  Transp ort and C o mmuni 

ca t i on T e c h n o l o gy in Ži lina h a s  a test s e c t i o D  lm wide a nd 

O , 85m h i g h , w i t h  a f e t c h  l ength of 3m and wind tunn e l  l ength 

is 5m . 

A turbul e nt a tmospheri c b o undary layer in the wind tunnel 

has b e en simulated by u sin g two wooden gri ds , a high wall ba

r i e r  1 4 , 5 c m  h i e;h , three t o o th mixi ng devi c e s 14 , 5 c m , 2d , 5cm 

and 40 c m  h i gh and three typ e s  of turbulen c e  generators at the 

s t art af the t e s t  s e c ti on , . fo l l owed by smooth terrain �Ir surfa

c e  roughn e s s , c on s i s t i n e;  of p la s ti c  7 c m  c u b e s  in a di amond ar

ruy nt a d i f ferent density . 

2 . 2 Wind s p e ed and turbu l enc e m easur em ent s  

The wind s p e e d  and turbul enc e a t  the wind tunnel has been 

m e u sured - wi t h  h o t -wire anemameters and analy s ed wi th a DISA equ

i p m ent . The s e nsor o f  the h o t-wire probe is a 1 , 2mm long and 

5 ," m di am e t er with upper fr e qu ency hmit 350 kHz . 
H e s u l t s  o f  th e  m ea n  wind speed and turbul e nc e intensi ty pro

fi l e s  in the wind tunne l  are given i n  Fi g .  l' and Fi g .  2� 
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2 . 3  M ea sur em ent of s t eady 1 0 e al p r e s sures 
M easur e m e n t s  o f  s t eady l o e al pres sures were e ar i e d  out with 

inelined mu l t i -tube man ometer .  Models were made o f  pI exig;lass 

and ins trumented with pres sure taps . The pressure s were conver

t ed to m e a n  p r e s sure e o etfi e i ent torm c-
Pi 

where Pi is mean pre s sure at i -l oc ati on on model of s truc ture 

P o  1 0 e a l  s t at i e p r e ssure i n  t h e  free approaeh flow at 
t h e  l e v e l  of the roof of s truc ture /referenee sta
t i c  pressur e/ 

q o 
( 1/2 5' V� ) dyna m i e  pres sure based on the wina. speed 
i n  t h e  fre e approach flow at the l evel of tne roo! 

of s truc ture /re ferenc e dynamic pressure/ 
Vo mean wind speed 

? a i r  d en si ty 

J .  RES ULTS IN SIMULATED FLOW OF WIND LOAD ON TRANSPORT S TRUOTURES 

S oma wind tunnel resul t s  1n smooth and turbul ent flow of 

wind pre s s ures on t racksida s true tures 1n groups are shown in 

Figrs . 1 - 5 .  (O Iines indieate eo ns t ant pres sure value ) . 
p 
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Fig . 11 S t eady 1 0eaI wind pre s sure s on signboard in group 
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Fig. 2 S t eady loeal wind pressures on s i ngle sighnboard 
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Fi g .  J S t eady l o eal wind pressures on s olid b oundary wal l  
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Fig. 4 S t eady loeal wind pressures on s olid b oundary wall 
in group 
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". Fig. 5 S t e80dy 10c801 wind pres sures on a csnopy roof 

4. BRIEF ANALYS IS OF RES ULTS 
4 . 1  The e f f e c t  of group ing o f  the s tructures 

The res u1 t s  o i  1 0 cal s t e80dy pres sures show signi ficat diť

f e rent e ff e c t s  for p8orti cul8or grouping ať the s i gnb o8ords , bo

und80ry w80l l s  end other s truc tures ( s e e Fig. 1 - 5 ) . 
4 . 2  The turbul enc e of wind s p e e d  i nfluences the p r e s s ure dis

tribu t i o ns rem80rkab l e  ( s e e  Fi g .  1 - 5 ,  resu1ts for sm ooth and 

t urbul ent fl ows ) .  

The work was d one a c c o rd i ng t o  the t a l i t e ra ture revi ew indi

c 80 t e s  l i t t l e  i n forma t i o n o n  this cri t i cal subj e c t .  

5 .  CONCLUDING REMARKS 

Th e w i nd t u n n e l  results  o n  b ui l ding t ra e k s i de stru e ture mo-
d ' ferene e s  ' ll  1 0 e a1 pr e s sur e s  for a d e l s  in gro u p s  s h o w  on � • 

s i ng l e  model a nd in prox i m i ty others . 
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