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Normal mixes (sulphate resisting Portland cement)

Cement replacemncot mix

i

Water
Waterlcement ratio
Slump without plasticizer

Plasticizer
Shimp with plasticizer

Borchole, 150 1i/m?
0.4%
75mim

Borehole, 186 IVm?
0.40
T5mm

Site Selby Wistow Sciby Riceall North Selby Neonh Selby
Supplier Topmix Lid Trumix Ltd Topmix Lid Tepmix Ltd
Cement Ribblesdale, $20kg/m? Rugby Crown, 460kg/m? Blue Circle, 440kg/m)} 500kg/m> (1o1al Cementitious
Content, 30:70-0.P.C.2
Farnham Zone 2, Cemsave)
Sand Elvaston Zone 2, 665kg/m? Blaxton Zone 3, Blaxtoa Zone 3,
615kg/m? 39% 670kg/m 595kg/m?
Sand % of total aggregate 35 Farnham gravel, 37% 34% -
Coarse agregate Elvaston gravel, 10mm 350%g/m? Blaxton gravel, Blaxton gravel,
20-5mm 1140kg/m? 20mm 700kg/m? 1120kg/m? 1150kg/m?

Borchole, 185 1i/m3
0.42

PSmm

Borehole, 160 1i/m?
0.36

60mm

Flocrcte N, 0.18 1o 0.36 1i per 50kg cement
Varies with shaft depth but gencrally 160mm and upwards
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(X 3) Concrete in Shaft Linings : Controlling Factors
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(E 4) Total Stress and Hydrostatic Pressure Readi-

ngs
Tioe after Total stress-pressure Eylrostatic pressure~
concrete cells 0v/nd) piezoneters (7a)
pour(days) T 11 111 1 11 11T
15 0.37 0.40 0.33 o [} [\
200 0.40 0.42  0.36 0.03  0.05 0.0%
209 0.67 0.66 0.6) .50 0.53 0.56
17 0.68 0.6 0.65 0.48 0.38 0.49
00 2.20 2.11 2.17 2.22 2.20 2,21
o Mo EAlSh ok Pk

6, =UCS+A " o, (19)

3714, UCS : U&¢t&2 =

A tan’a (20a), a=n/4+0/4 (20b)

o|213r Z7sloll4] CONCRETE LINING(THICK
CYLINDER)®| #tEEell 2j3F ULTIMATE PLASTIC
STRESS+

6.=(UCS/A-1) » <(r/r)*' —1> (2la)
6= (UCS/A-1) - <A@r/r)*1—1> 21b)
o] Hr}.

r= r, & LININGS} JEzFHd A=

Grmin =0

Omin= UCS

r=r, % LININGY 9B Fmo)A=
Gemax = (UCS/A-1) » <(ro/r)*' —1> (22a)

Ctmax — (UCS/A']-) ° <A(r()/rl)A41 - 1> (22b)

TRESS AT X»

Censtent
ues \U’\.ﬁ. L mun,
min
meX, O o
(rp\lp.
[-] °
o] Elcstic bl Pure piestic c}Coulamd pleste
{Apptiec) [Klimzte) iUilimate)

(238 11} Stress Distribution in a Thick Cylinder
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20 /// Py=35
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(38 12) Lining Thickness

w2k CONCRETE LINING A7} PLASTIC
FLOW(Z spast ez} 5171 Slel A=

Poult=06,1n.x = (UCS/A-1) -
Py o SHEEOKER)

Z g, LINING®] e]3FEmol 4] Hdjo|w, 17ke
SHEE Post #7] wiifolch

A& CONCRETES®| Wbz ¢F 30° ek sh,
A1 (20a), (20b)oll A At= 3o] Sk, st kA E-2 2.73,
Po=001d, ry=r,+t, UCS=1.2{, 2

<(ro/r)*—1> (23)

0.01d=1.2f,,/2.73 - t{t+2r)/r (24a)
S t=1<(0.01dX2.73X 2/1.2{,,+ 1) — 1> (24b)

A& LAMES] F4 PURE PLASTIC MODE,
COULOMB PLASTIC MODE®] 2]si4], CONC-
RETEZ% 60 N/mm? 49} 6.35 N/mm?(e] -2 RIC-
CALL NO.2 SHAFT?2 Aldely A2 LAMES
A8 AEPhHY o] FA 5 e zHE 1400
mm, 1000 mm, 800 mm****'7} = ¢}

o] Wi ZeHEE Atwikd LININGS 350l
dhAst= ELASTIC TANGENTIAL STRESSll Z}z}k
26.62, 33.13%} 38.87 N/mm?& 4] %L 2.26, 1.81
7} 1547} Sk
**4) COULOMB PLASTIC MODE] ejgt A4z =

olAQl 7t vz &Y TRIAXIAL STRESS CO-
NDITIONo]| 2l&t k2t oi-% FAbsicth

2@t} CONTACT GROUTINGAIE= GROUTING
oF S KBES] 1258074 A] Ealckar §S W ke
v}A] 1.80, 145, 28lal 1.2320.8 woix COULOMB
PLASTIC MODEuwl: o9 9133k Atelol]l EolA
=)eh. 24 t}A]Z PRESSURE RELIEF? #5&
A gt

COULOMB PLASTIC MODEs!] 23 Al gAbel =
Aol A% ob2 gy Ao <k ey 159
NEFForiE 53 7Fsd Welvk

— @AMl AXIFHEM HE

o)At fkulioll 213t CONCRETE LININGe| F7|
ARoll el A AFEHog madAUSY, 17 d4
Mo g Satetoll A 288 4 ol e Folelst
sk o) Fa8h|, 47l 3702 W Fell4] LAME2|
Hbge g Y ¥ 7] witl] d8-Aelutal &

S glout, et wae] iy gL ahS Ssteh

sk, PURE PLASTIC MODEZMA14= 28¢ 4= 2
7lo|r},
a A
0.01d ={../SF - log(1+t/r)) (25a)
t=r<e(SFX0.01d)— 1> (25b)
SF : it
ojt}.

o}) AZME(ROCK LOAD DUE TO INCOMPETANT
ROCK)ol| ©J8t LININGSH| A
Rt W& AT ATHA g waEvk AYA

T

ub, NCBofl A Aedsta ghes A2 ohg3h vk

PC:dEC<17(1'1/ru)3>/2r1 (26d)
Pi=2va/10°A(f — 2) X (I — 2/D)* (26b)
1714

a . SHAFT2] ZxH7(mm)

df © ZFEHo A e) yh7gukake] wig
df=vEfX Ar, Ar=r—a

d : LININGZ®Holl 4 2] wt7ekel

v . qhuke] POISSONH)

Ef : ghibe] G-dsls] STRAIN(%)

Ec: LINING CONCRETE®| A AIG(N/mm®)

r; . SHAFT LINING2 W Z(mm)

ry . SHAFT LINING¢] £]7%(mm)

12Hmm)

#1218 mm)



Y ghibe) WEN/mm?)

Pc: LININGS! wAsl= REACTION(STRESS)
(N/mm?)

P, : ¥FHN/mm?)

A D ulaideel AR =Kd(3HA] tan ¢)

K vl

f 3L 43-3-Fqd i RANKIN RA-
TIO

r=a<f{/(f—2)>1" 27

f=tan*(45+¢/2), £+ f=1+sind/1-sino

o] W& SHAFT #H2} ko] MORES] o]l
2]3+ STRESS 9] od¢ksiell, PLASTIC EQUILIBRIUM
(&AFg el de Wl 2Ae HAlele] =53
Zolc}.

ololl et HEE b Holl 3h71 & k(o)) o
3lofl AL

3.5 5

789 LINING FA+ (A5t 39 o8 7
Aol 217, 7% 4 ok

t=r [\/ cs/Sol'{S—FZPo B l]

t : LINING $7i(cm)

r 78 W7 (FINISHED RADIUS : cm)
o . CONCRETE #7b=(kg/cm?)

SF @ QHAAIS

Po © 219Hkg/cm?)

of|Ad], CONCRETE ¢%7% 300 kg/cm?, SF 2.5
9] 7H4stoll, 478 WA 300 cm, 2Igte] 30 kg/cm?Q)
7%-9] LINING FA+

300/2.5
=0 /OS]
300/2.5—-2X30

t=124.2cm7} Rt
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