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barr iers  tested rnet t !e load requirements f o r  type ' A '  instal lat ions as  shorn i n  the 
relevant Code of Practice. 

Barrier heights and spacings did not fu l ly  agree with CLe recomndations i n  the 
S Code of Pra.ctice 'Guide t o  Safety a t  Sports Grounds1. 
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S m C T  : ZXXYINATICE OF C3USH BARSIERS 

USE2 : SmFF IFA FCG HIUSBORGUC-H , S-EFFIELD 

MAKCi: NOT KNOWN 

TESm 3Y:  E E T Z Q D  & PFiZTYERS, KINGFIZD ROAD, SPECFIEU (LAST EST JGL'J 1988) 

I v i s i t t d  the Sheffield Wed.ies?ay Football Ground on t!e 16th, 1-57 &?d. 18th of 
April 1989 a t  t3e reqiest of Mr S Yattzass, Area a i rec tar ,  H & SZ, Sou<? Yorkshrrs 
& Hu*erside Prea followizc the traqedv wi-ieh cccard on the 5 1  o A 1989 .  

. . 
Ths ~ x z i a l  p v s e  of my v i s i t  was t o  a s s i s t  i n  investiqatisg 5 e  ir,crcer.t :$it% 
partic21x reference t o  the c-rusk barr iers .  

Other members of H & SE s taf f  present during the f i r s t  3 days of 3 e  s:=e 
... investiqation s r e  shown on the attached l is t .  

Durinq the v i s i t s  I spoke t o  Mr D Perchon (Director - HealLh & C o n s w r  S e ~ i c e s ,  
Sheffield MBC), Mr P J'acksor, (SEHO, Sheffield ?K) m6 MJ: M Ford (EHO, Sheffield 
E) 

Mr W Eastwccd and Mr R Eastwod of Messrs Eastwood & ?artaers, Kirqfield Road, 
Sheffield were also present or. s i t e  on the 17th of April 1989 and conducted a n u b e r  
of tests on the crush barr iers  whch were witnessed. 

CRUSH BARRIERS 

T m  types of barr ier  m e  seen in the central  area, the older tw havinc; half ' A '  
frames M d e d  i n  t??e concrete steps wre reported t o  have been instal led i n  1966.  

New types of barr ier  ~ t i l i z i n g  steel box section s u p p r t  p i l l a r s  had been installed. 
a t  several locations and again the p i l l a r s  were erbedded i n  the  mncrete steps. 
Both types of barr iers  carried horizontal tubular type handrails of between 60 ard 
75 rm diameter. In gemral  th2 spacing across es.ch handrail be--vertical 
suppo~rts was yf  the order of 1.23 m ( 7  f t  6 inches) . Barrier heights varied 
b e w q  0.83 and l. lf m and the corresponding de ta i l s  fo r  each barr ier  in  the 
central pen are given in Table 1 and on Ralph Brade & Associates drawing NO. 13401 02. 

Barrier height reconmended by the Code of Practice 'Guide t o  safety a t  Sports Grounds' 
should be a minimum of 1.02 metres with a preferred height of 1.1 metres. 



A s i t e  plan and end elevation i s  shown i n  Fig. 1 -which also iziiic-tes spaciqgs 
between barr iers  e t c  and confirms the position of the two sections which collapsed 
a t  barr ier  no. 124A. Similar de ta i l s  are also included i n  Ralph Brade & Associates 
Drawing No. 1340/02. 
A sectional view of the e n T / e x i t  tunnel is shown i n  Fig. 2.and i n  Ralph Brade & 
Associates Drawlng No. 1340/ 3. 
A general view of the collapsed section of barr ier  124A is shown i n  Fig. 3 where 
it can be seen tha t  both of the horizontal tubes had been severely bent prior t o  
the bending over and collapse of the leg supports. The bottom ends of the l a t t e r  
had remained i n  position i n  the ground although the r ight  hand front column a t  t le 
end of the barr ier  had broken away a small section of the concrete step. 

The fa i lure  a t  the top of the central leg of t h i s  section of barr ier  designated 
124A/1 is shown in Figs 4 and 4A where it can be seen tha t  the strap has remained 
i n  position although distorted and the rear leg has torn from a p i n t  adjacent t o  
the l o m r  bo l t  hole. The horizontal tubes which were badly corroded i n  the areas 
underneath each strap a t  the top of the respective p i l l a r s  appear t o  have fractured 
a f t e r  the support p i l l a r s  have been bent over and although the tube ssction i s  
considerably thinned it appears t o  have bean capable of carrying suff icient  shear 
force a t  the s t rap  positions t o  enable the ver t ica l  p i l l a r s  t o  be bect over under 
tle pressure generated by the crowd. 

An inner view of the top ecd of t \e  r ight  hand p i l l a r  a t  connection 124A/4 (see 
Fig. 51 Lidicates L9e extent of corrosion undernear3 the S-ap anci underneat9 L\e 
p i l l a r  head behind the gusset plate  and again confirms the tearing m2e of fa i lure  
from the inner edge of Lle rear p i l l a r  a t  t5e section LFzrour;h the lower bol t  hole. 
The metal angles forninq the legs were nominally 50 mm X 50 mm X 5 mm fi:?,ic:ciess 
( 2  inch X 2 inch X 0.25 inches). 

The f r a c 2 x e  of the tlhe section from eoraection 1 2 4 A i 4  is shobn in Fig. 6 xhers 
it can be seen tha t  the end of 'he tube has been bent md approxirnacsly half i ts  
section has broken away a t  LFle time it s e p a r a t d  frcm the p i l l a r  connecting sea?. 

The tube which was originally in position between connections 124A,/2 and 124Ai3 is 
shown lying on tFle terrace steps i n  Fig. 7 and the fractures a t  Lhe correspondinq 
ends of t l is  tl&e are shown i n  Figs 8 and 9 respectively. The -ass a t  the l e f t  
hand side of the fracture in Fig. 8 confirms tha t  the tube was recover& from the 
pitch a f t e r  the incident. 

The top of p i l l a r  124A/2 is shown in Fig. 10 where extensive corrosion can agai? be 
seen, part icular ly a t  the gusset plate  which has corroded through. This connector 
had been repaired a t  some time during its l i f e  and it can be seen tha t  a section of 
steel tubing had been inserted inside the original tubing. The insert was found 
t o  be 50 mn OD X 35 mn I D  and was approximately 127 m long (2.0 inches OD X 
1.375 inches I D  X 5 inches long). 

BAFWER TESTS 

During my v i s i t  t o  the football  ground on the 16th of April 1989 I was shown a t e s t  
r i g  used fo r  load testing of the crush barr iers  under the s~qerv i s ion  of 
Mr W Eas- of Eastmod & Partners, Kingfield Road, Sheffield who were the 
Engineering Consultants t o  the Club and carried out routine tests annually on 
barr iers  a t  the  terraces. A general view of the front  section of the t e s t  r i g  is 
shown in Fig. 11. The front  pusher arms of the r ig  are designed with various 
fulcrum points t o  enable a single load from each of the main pusher arms t o  be 
distributed t o  4 points equally spaced along each section of barr ier  r a i l .  The 



main pusher arms were driven forward by a pair  of hydraulic rams which were 
pressurized from a small hand operated pump un i t  with calibrated load gauge. 
A copy of a calibration c e r t i f i c a t e  f o r  the test r i g  is shown a t  Appendix I.  

During tes t ing ,  the forward load on the barr ier  was gradually increased t o  a f igme  
of 1.4 tons i n  each of the main pusher arms and s imula td  a load of 400 l b s l f t  run 
across the barr ier  as recomnended fo r  c lass  A barr iers  in the Code of Practice 
'Guide t o  Safety a t  Sports Grounds' a t  Annex C paragraph 1. The forward deflection 
of the barr ier  r a i l  was measured as  sham i n  Fig. 1 2  and the t e s t s  were cond~cted 
in accordance with the Code of Practice. 

The left hand end of barr ier  136 i n  the sout t  wst pen adjacent t o  the central pen 
was found t o  deflect  by approximately 16 mm i n  the forward direction on application 
of the test load. The barr ier  recovered f u l l y  a t  the end of the t e s t .  

Similar t e s t s  were performed on barr ier  137 in  the central pen area and t h i s  was 
found t o  deflect  by 13 mm on application of the t e s t  load (400 l b s / f t  rm)  . 
W r i e r  137 recover& fu l ly  a t  t l e  end of the test. 

A further load was applied t o  t h i s  barr ier  t o  i n i t i a t e  i ts  fa i lu re  and a t  
500 l b s / f t  rm t5e deflection was 20 rm which gradually increased t a  29 mm. The 
barr ier  recovered t o  11 mn and had undoubtedly fa i led  under t h i s  load. The 
condition of the barr ier  a f t e r  t h i s  overload test i s  shown i n  Fig. 13. In i t ia t ion  
of fractureltearing had been produced a t  the central l- immediately below Lye 
gusset plate  and adjacent t o  the lower of the 2 r ive ts  i n  the rear section of the 
leg as shown i n  Fig. 13. The commencemnt of twistin9 of the leg is  shown i n  
Fig. 15. 

F'urther t e s t s  were aiso c ~ r r i e d  out on barr ier  no. 128 which was ssen t o  have 
already been damaged.  OR^ of i t s  tubes was bent outwards by approximt2ly 55 mm 
and was also Sent do~nwards by approximately 25 mm close t o  its centre. These 
t e s t s  were again carried. out i n  accordance with t?e guidznce given i n  Lye Code of 
Practice and a t  a load of 1 . 4  tons (400 l b s l f t  run) t?e r a i l  deflected. by a f lxther  
16 m and. r e t u n e d  t o  approximately 4 m. These ficpres indicate a 75% recove-ry 
as required by the Code of Practice. 

The load was then increased t o  1.75 tons and l a t e r  t o  2 . 1  tons where a deflection 
of 40 mn was recorded together with a recovery back t o  13 mm. This severe over- 
load was equivalent t o  approximately 600 lbs/ f t run on Lte barr ier  but its recove,y 
was outside the recomnended levels. 

CCEICLUSIONS/BARRIER TESTING 

The barr iers  tested were seen t o  meet the  load test ing requirements of the Code of 
Practice 'Guide t o  Safety a t  Sports Grounds' Appendix C Para 1 for  class  ' A '  type. 
The resul ts  of tests carried out in July 1988 on the barr iers  in the central pen 
also confirm t h a t  the uni ts  in this area met the load test requirements of the 
Code of Practice a t  the time of the i r  l a s t  test although barrier 124A did not 
recover fu l ly  un t i l  the t h i r d  of the 3 tests recomnended by the  Code of Practice. 
(See Appenduc 11). 

SITE DATA 

A s  indicated earlier i n  the report a site plan t o  scale is  shown i n  Fig. 1 arad a 
seCti0~l plan of the en+ry/exit tunnel is shown in Fig. 2.  These de ta i l s  are also 
shown i n  Ralph Brade & Associates Drawings Nos. 1340/02 & 1340/03 respectively. 
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 or insertion at Page 4 of my report prior to ' Conclusions/Terrace Layout ' .) 

I also examinee gates 3 and 4 leading from the central terrace area onto the 

pitch. Thesc gates were of similar construction and opened outwards to +he 

left as 17ie~7ed from L!e terrace. 

The effectiv~ width of +he gare opnings were found to be 0.81 - 0.82 m 

(32 inches a2prox) for gate 3 an9 0.i7 - 0.79 m (30 -75 inches a?prox) for qare I .  

The gaps in -he 10'~~ wall at =?c gate positions were found to be 1.0 m wide 

(33.4 inches i and the walls were approximately 1.07 m high (42 inches) from the 

lowest terrace step. 

The effective opening heights at the two gates were found to be 2.11 - 2.16 m 
(83 - 85 inches) . 

It was noted that the step configurations at the two gates were slightly 

&fferent. Both level concreted approach areas (plinths) comnenced at the 

third terrace step level but at gate 3, two risers of 0.165 m (6.5 inches) 

and 0.22 m (8.6 inches) with an intermediate tread of 0.480 m (19 inches) 
4 4 1 4 ;  

were seen. (See FIGf16, NW-). The approach plinth at gate 3 was 

found to be 1.185 m (46.75 inches) wide and the stepup from the lowest terrace step 

at each side was 0.340 m (13.5 inches high). 



At gate 4 the level concreted approach area (plinth) again commenced from 

step 3 of the terrace and extended forwards to the wall by a distance of 

0.86 m (34 inches) to a single step up through the gateway which was 0.340 m 

(13.5 inches) high. The concreted plinth area to gate 4 was 1.125 m (44.25 inches) 

wide and the stepup from the lowest terrace step at each side was approximately 

0.190 m (7.5 inches). See FIGS 17 - 19 which confirm the step arrangements at 
gate 3 and 4. 

further Text Addition on P 4 

The area of the central pen was approxirrately 376 square me+~es and allowin9 
Y 

54 persons per 10 squzre me'zes gives a m s x i m ; l m  capacity of 2030 persoRs. The 

rate6 casacity for the pen was stated at 2200 persons on the &awing of L i e  

site provided by '.the clut. 

In view of t!!e v=iations in bazrier openings in the central pen, fur+Aer 

calculations have been made of the per. capacity based on the recomndations - s / 6  

&k ?=a 286 of the Code of Practice. 

The total length of barriers in the left-hand side of the pen behind gate 3 

including the 14.3 metres of the front fence was approximately 45.5 metres, 

giving 45.5 X 3.8 X 5.4 = 934 persons. 

The total length of barriers in the right-hand side of the pen behind gate 4 

including the 14.4 metres of the front fence was approximately 48.3 metres 

giving 48.3 X 3.8 X 5.4 = 991 persons. 



The revised calculated capacity for the central pen was therefore 934 + 991 = 1925 

persons. 

DR NICHOLSON 

Note:- Please amend figures on page 1 of my report to read 

'Barrier heights varied between 0.83 and 1.15 m .....l 

to comply with the revised data in Table 1. 

J E HIBI?S 

Specialist Inspeetor (Mechanical k g i n e e r h g )  



The s i t e  plan indicates tha t  many of the barr ier  spacings were outside t lose 
recommended by the C d e  of Practice where it is suggested t?a t  gaps between 
barriers should not exceed 1 . 4  m width. 

The slope of the terrace was found t o  be approximately 1 4  degrees and Table 1 on 
page 37 of the Ccde  of Practice recormnds a horizontal distance between barr iers  
in peak viewing areas fo r  the type ' A '  barr ier  of 3.8 m a t  a terrace gradient of 
15 degrees. Examination of the  site plan confirms tha t  i n  general the barr iers  
w r e  arranged within t h i s  figure and consecutive gaps between rows of barr iers  

i n  accordance with Fig. 3 on page 36 of the Code except a t  i!e areas immediately 
3 7  in front  of the entry/exi t  tunnel area. 

Steps on the terraces were found t o  be approximately 75 mm depth with 380mm =cads. 
These =re within the l i m i t s  l a id  down i n  the Code of Practice. 

CONCLUSICNS/TERRACE LAYOUT 
b e . , ,  -= 

The s~acing,of  the bzrriers and gaps between b a r r i ~ r s  did not fu l ly  comply wit& +b.e 
recommendations laid dokm i n  t3e Code of Practice 'Guide t o  S a f e 3  a t  Sports 
Grounds'. The areas giving r i s e  for  concern were t lose d i rec t ly  i n  front of the 
entry/exit  tunnel which was seen t o  have a down g r a d i e ~ t  of a p p r c x k t e l y  1G d q r e e s  
for  a distance of some 8 - 10 m leadin9 t o  the terrace doorway OF-ninqs. 

The area of the central pen was approximately 373 square rneL~rls aid a:lowir.g 54 
Lpersor.s per 10 square me+cres gives a ;naximm capacicy of 2015 !persons. The rats2 
capacity for  the pen was s t a t& a t  2200 p r s o n s  on the drawinq of t k e  s i t e  prcvlded 
by t3e C l u b .  

If +he area i s  t o  be re-used as terracing it is recommended tha t  a fnll s i t e  s+Lvey 
of t \e  whole of t h i s  terrace and t le other terrace a t  the opposits e?.d of k!!e 
football stadium should be made by a competent aut3crity. 

IVhere necessary, it is recormnded Clat bar r ier  heights should be Licreased sli$-kly 
i n  order t o  comply with the guidance set out i n  the Ccde  of Practice 'Guide t o  
Safety a t  Sports Grounds' and any barr iers  which are found t o  be suspect should be 
ei ther  strengthened or replaced with barr iers  of the new design. The l a t t e r  should 
preferably be f i t t e d  with f l a t  o r  box section top r a i l s  which should be of the order 
of 100 mn vert ical  depth. Barriers heights should be a minimum of 1.02 metJes with 
a preferred height of 1.1 metres. 
Where necessary the spacing of barr iers  should be adjust& tc s u i t  t3e 
recomndations given in the Ccde nf ? r ~ t i c e  &, additional barr iers  should be 
provided across the entry/exit  tunnel openinq area. 

The arrangements f o r  the control of spectators i n  the area between the turns t i les  
and the tunnel t o  ensure t h a t  the capacity of the central pen does not exceed the 
rated capacity should be reviewed and amended accordingly. In my opinion the 
capacity of t h i s  section should be reduced and a t  leas t  be round& off t o  the 
nearest hundred below the calculated capacity. 



FUTURE ACTION 

You may wish to arrange confirmation of the above recomndations wi th  the Football 
Club via the H & SE Area Staff and the Local Authority as scon as the official 
enquiry i s  completed and i f  the terrace i s  to  remain, most certainly before it i s  
re-used. 

I t  is anticipated that metallurgical work and an engineering assessmnt of the 
design and strength of the failed barrier w i l l  be undertaken by H & SE RLSD staff 
in due course. This work w i l l  be the subject of a separate repart. 

J B HIBBS 
Specialist Inspector (Mechanical Engineerinq) 



TABLE 1 

SHEFFIELD WEDNESDAY FC 

LEPPINGS LANE TERRACE 

LIST OF BARRIERS IN CENTRAL PENS 
J 

NO. TYPE * ~XIGLENGTH ( & l  RAIL DIA (MM) RAIL XEIGHT M 

* To 1% centres - overall 
D From nose of step behind to top of rail 

+ From Fence 

# ~ n  RH pen 

Note: Minimum recormended barrier height 1.02 metres. 
Preferred height 1.1 metres to top of rail measured 
from the step behind the barrier. (See Code of Practice 
'Guide to Safety at Sports Grounds'). 



Fig.1 - Sheffield Wednesday F.C. - Leppings Lane end. Tunnel to central pen 
NEFCG 131 189 14/M/13/89 

Central pen:- 2200 persons X 
Z 

All dimensions in metres 

Scale 1 : 100 -3 

Drawn by:- J B Hibbs - H&SE 
Date:- 19. 4. 89 

Older type barriers.. . 1-( t- 3 - 3.65m- 

New type barriers ..... - 
REAR WALL 

PLAN VIEW 



Fig.2 - Sheffield Wednesday F.C. Leppings Lane end. Tunnel to central pen 

NEFCG 131 189 14/M/13/89 

All dimensions in metres 
Scalel :100 ; ; 

Drawn by:- J B Hibbs - H&SE 
Date:- 19. 4. 89 
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mcuuremcnt r c r L t c Z  at the N a t i o ~ l  Physical Labontom. 
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BARRIER TESTlNG NECOLtI) S l l c ~  L* 

SlfFflELO WEONESMY f C  PLC EASTHOOD I PAA"EHS, 
tIlLLSBOROUGH CONSULTING ENG%~EERS, 
StVFF IELD COMP1,MTEI) DY 5 c- 8 /,cc,,firc; ST. ANDREWS HOUSE, 

S6 1SW 2 3  KINCPIELD R@'-, 
DATE r ct - 1  X,,,, I SIIEFFIELD, 

S 1 1  9ns. 
JOn l K 1  IOL0I 

1ARRIER 
,OS T 
40. 

BARRIER SIZE 
4 NO. OF 
SPANS 

TEST 3 

ALL DIMENSIO(JS 

I c,-& 

l Lt-Lt- 

_ 

- / ' W -  

TEST LOAD ARE IN MILLIMETRES 

-- 

p - ---- 

KN/M 
- '14 

I 

t 

0 

0 

0 

o 

0 

0 

TEST 1 

------ - 

-.--- -- 

I =  - -  - 

APPLIED 
LOAD 
TONNES 

uILOAO 

C3 

0 

(3 

1 2  

17 

7 

REST 

0 - 

0 

0 

*LRLC 

l o o  

loo 

I 0 0  

loo 

loo 

100 

UllOAD 

0 

0 
-- 

R E S l  

(3 

0 

_ 
0 1-2 

LOAD 

I q -  

I I 

17 

UlLOAO 

0 

0 

0 

0 

0 

TEST 

R L S l  

o 

0 

-- 

0 

0 

-- 
0 

0 
- 

'A R f C  

loo 

loo 

l O A D  

1 l/- 

I I 

r -1 

-- 

IOO 151 - -  --- 

- .  

-- 

6 

2-3  

1-2 

IJILI -___ _ 

_ _  
I L\-++- 

0 

2 

LOAO 

l5 - 
I I -- 

-- 
123 

I I 
- 

-- 

/L  

=l 
-- 

_I_- 

o 
_ - m  

0 
- 

-- 

c - - 

v - 

6 

-- 

b _ 

- 
l q- 
-- 

loo 

1 0 3  

o 
p 

- * - 

c, 
-- - 

1-2 -- 

0 

p 

0 

log -- 

- 
l00 

2-3 - -  

I Z 
I -  

--- 

I7 - 

6 CT) 
- - I - - - -- W 

6 o 1 1 -  5 

1-3 c -- -- 

- - 

C, 
U 

---. 



BARRIER TESTING RECOItD SllEET 
StfrnEm WEDNESIYIY F C .  PLC. 

COMPLETED UY f-, <; I l f i ~ . C - , t r J . T  

[')ATE l # - f  3 ,  ,..A 4 Iil'i:& 

JOI) l10 IOl,Rl 

CONSULTING ENGINEERS. 
ST. ANDREWS HOUSE, 
23 KINGFIELD ROAD, 
SIIEFFIELD, 
S11 9ns. - 

& R I E R  
1s T 
1. 

12 1 

--- 

-- - 

122 - 

-.-- 

123 -- -- 

- - -  - 

12'4- - - 

- .  

--- J Z ~  - 

..- 

B A R R I E R  S I Z E  
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S P A N S  

1-2  
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1-2  --- 
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6 

CO 

-- 

b 

b -- 

L 

b 

b 
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-- - 
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------- 
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- 
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-- 
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0 
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- - -- 

-- 

Cl 

-- - 

- -- 
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/cc, 

2 
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1 

16 - 

- -- 
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-- 

-- 
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--. 

--p I? 
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-- 
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---- 
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-- 
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7L 
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BARRIER TESTING RECORD SllEET 
slfrncu WEONESMY F C .  PLC. 

(0 
EASYWOOD L PARTNERS,  
CCWSULTING ENGINEERS: 
ST. ANDREWS WOUSE, 
2 3  KINGPIELD ROAD, 
SIIEFFIELD, 
S11 9AS. 

RIER 
l' 

' 2 5  

-- 
I26 - . .- --- 

-. 

127 -.---- 

-- .---. 

1253 - ..- - . -  

.- . 

. . 

12% A 
,-- - - 

. . - . . . . . 

BARRIER SIZB 
(I N O .  OF 
S P A N S  

1-2 

I 
P 

I 

1 -  2 
. 

2 - 3  .- - 

1-2 -- 
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' 

&L 

b -- 

b ' 

-- 

6 -- 

6 

b 

LOAD . 
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LOAD 
TONNES 
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I c141 

J ccct 
p - - -. . - - . W 

.--.- 

I Wf- 
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- 

I Y-11- 
- -- -- 

- - 

A L L  D I M E N S I O N S  
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/m 
-. . -  

- 
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.- , . .  

- . .. 

i o c  - - . _  

I o c  
. - 

- -. 

loo - 

, -- .. . 

TEST 

REST 

o 

0 

0 

0 

o 

ARE I N  MILLIMETRES 

TEST 

R E S I  

o 

-. 

v 
.-p 

o 
. 

---. 

o 
-- 

CJ 
P 

-- - - 

o 

-. 

3 

LOAD 

Id 

15 

l q- 

Id 

23 
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/oo 

I c o  
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loo 

loo 

100 

UILOAO 
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o 

C) 
- . 

-- 

o 
- - -- 

c 3  
- -  

0 

- - 

o 
. . . . . - - 

-- .--. 

'ITSST 

R L S l  

a 

c, 

.-p 

0 
. 

o 

o 
--- 

0 
. 

l 

lOAD 

)Cl 

1 - 1  

15 

111- 

I(U 
-. 

-- - - - 
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- -. 

-- 

UILOAD 

o 

o 

0 

(3 

0 

0 

XREC 

I CD 

I C ; O  
-- 

loo 
. 

-P 

) 00 

1 0 0  
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- - . 

J- 

2 

LOAD 
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--p 
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.-. 

15 
.-p 

.- 
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-- 
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.- 
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BARRIER TESTING RECORD SllEET 

SI  KFflELO WEDNESDAY F C PLC. 
HILLSBOROUGII 
StKFFnO 
S6 1SW 

COMPI*ETED BY 5 GB I / 1 6 * < ~ , ~ , 5  

DATE 19">: 1 ,  ,L., , ( ~ f l f i  

EASTWOOD L P A R ~ E R S ~  
CONSULTING ENGINEERS, 
ST.  ANDREWS HOUSE, 
2 3  K I N C F I E L D  ROAD, 
SIIEFFIELD, 

[ER 

.9 

-- 

. . .- --- 

.--- 

-- ---.  

30 ..- - - 

3 1 

. -. - 

3 2  



BARRIER TESTING JtECOItD Sl lEET 
SlfFflEUl W E M S M Y  F C PLC. 
HlLLSBORWGll 
Y KFFnO COMPLETED DY c ,  C c l t  C t , r r t  5 

S6 1SW 
DATE L,--, 

EASTWOOD L PAR'IWERS;' 
CONSULTING ENGINEERS, 
S T .  ANDREWS HOUSE, 
2 3  KINCPIELD ROAD, 
SIIEFFIELD,  
S11 9 n s .  

IER 

3 3  

-- 

3~f- - 

3 5  

-v- --. 

36 - - - .  

- -  

BARRIER SIZE 
NO. OF 

SPANS 

1-2 

1-2 

I 

1-2 

2 - 3  -- - 

3-ct- 

4- -5 -- 
5 -c, 

TEST 

KN'M 

6 

6 -- 

b 

-- 
6 --- 

6 

b 

6 

G, 

LOAD 

APPLIED 
W A D  
TONNES 

I ~4.k 

/ L( -L{ -  

- ---- 

1 ~tq- --- - - 

I L { C ~ -  

I , ( + c l -  - 

I ( ( -  
- 

/ +C(  -- -- 

I c r l l  

ALL DIMENSIONS ARE IN MILLIMETRES 

T E S T  

R E S I  

0 

p 
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- 

--- 
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C) -- 

C )  
- -- - 
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C) 

C, 

U I l O A D  
----p 

C 

- 

C )  
- 

- 

o 

- -- 

I,- 

4 - 
- 

( f - 

2- - 

5 

1 

l O A D  

S 

-P 

20 
- - - - -- 

--p 

7 2  

2% 

2 1 
-- - - 
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- - 

I I 

1< I 

-- 

'A RCC 

r ~ o  
-----p 

IC)C) 
--v - - 

P- 

1 0 0  
P 

-- 

f>G 
-p-- 

8 1 
---- 

8: 
- - - - - 

(-,c, 
-- - 

- 

U I L O A O  

0 

TEST 

R E S I  

o 

clj  
- - -- 

o 
P- 

----- 

c~ 
p- 

C) 
-- 

0 

%RE[  

100 

2 

L O A D  

3 -  

- - 

17 
-- 

24- -- 

-- 

L6 
-- 

20 
--  -- 

/ c 1  

U I L O A O  

o 

o 

o 

-3  f' 

'2 
-- 

0 

0 

C )  

- - - -- 

c_, 
- - 

c-, 
--------p 

-- 

1'7 

1-l\ 

T E S T  3 

' X R I C  RESl LOAD 

0 

G 

0 
, 

o 

IOO 

IOC, 

IC~, 

(a r 

?o 

/or> 

loo - 

M 

loo 

- 
I f f i  -- - 

10c 

I oc 

o 

(3 

0 

o 

0 

(IO 

Ifj 

-70 

26 

20 



BARRIER TESTING RECORU SUEET 
SlIEffIEUI WEONESOAY FC PI f 

%. . 

EASTW001) PARTNERS, 
CONSULTING ENGINEERS, 
ST.  ANDREWS IfOUSE, 
2 3  K I N G F I E L D  ROAD, 
SIIEFFIELD- 
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