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Figure 1: Slump Test Flgure 2: Low Slump (Stiff) Figure 3: High Slump(Flowable)
O =L & HZ :7.5~125 an (3~5 in)

AEYAHS Conc &
O UAE ™ A HE Conc 3= : 11.25~15 m (4.5~6 in))
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'KEPIC SNB 4251 A£% &7 =

SNB 4251.2 HEZ A4
HEZ AA0f 2ot A|SAIME ACI 3472 272 SH0{0F S,
CrEAI2 =S 10240l OF SFLf,
u)=3aEEM¢5ﬂ HEH
(2) =|5_E| I:IIE
(3) =2&lot=, ’*w' ots, S4ots=2 E2ot= AlSotS
2oL 2

SNB 4251.3 HEH 2 E A Q| 2f0]
HEZOBAM LI AL T1E BIO|HE AR [[HOHES
SKRA=S ZSI_'rom I = 2H0| L K| X|CHef EfA £~
£t Z0|7} TWQBIC}

B 4522°2| 2}0| L4
HHO| 0|0 CHoH

SNB 4522 4 5|82A 2%
Liner Shell (Wall)
I PNE= S s ERPN =g XrOI(DH 12ft 0|0t 30°2t4 S78) < X[E2/ 0.5 %
Bottomf Spring line2| =% 2 X} < =0[2| 1/200
Liner Head (Dome) @A} < HEX|E 2| 1.25%
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CLP Helat 51883 e

O &3 : SA516 Gr 60 (FHZE 32 ksi)

O FH/EHK|E : 0.25 in. (bmm) / 75 ft.

O ASS 20| S2|0|EL| 5{&5H : 21.3 ksi = 2/3*32
- Liner Plate Allowables (ASME IIl Table CC-3720-1, 2017)

Stress-Strain Allowable
Category Combined Membrane

Membrane )

and Bending

Construction  fst = fsc = 2/31py fst = fsc = 2/3fpby
Service est = esc = 0.002 est = esc = 0.004
Factored esc = 0.005 esc = 0.014

est = 0.003 est = 0.010
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< Pressure 0
1 wh or g:: = 3
Cepmax pgh\ :: 3
w or pg A < > 3
v/ B §\R § 600 Ib/ft2
uivalen = :I 3
ijdrosltatitc ,” Test §' 5 :I = =
head, wh ,// “‘ Data = :: = %
orpgh  / \ / EE %
2 g k3 =
| . =
,'I // ! V> §
aximum concrete l Cepmax =2
I;‘:’:essurefrom Eq. L Y
Ol=x<oO PR pP*75
O CLP2| 5SS (0, = T 025*12)
> .
- =9 600 Ib/ft2 (28.7 kPa)&! AL : 15 ksi
> .
- =& 800 Ib/ft? (38.3 kPa)& 8% : 20 ksi
K [ ]
- 5Y 853 Ib/ft? (40.8 kPa) B : 21.3 ksi
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ZOFAMA HIEH (ACIO| vs CIRIA, Y vs DIN. &) &8

Concrete level |
P Pressure o \V4
[ we /1 BEZE | s R
N\, r u
CCPmax pgh\ : I ‘\\ ’
worpg A E <+ > @ \\ / ¥ X
! < > ° ViNA N Hydrostatic
= A ':’ : : ‘g‘ \||  § ‘/ concrete pressure
R « > - - ’,'I
Equivalent ’,' = = : I = § | € ‘,T‘I*\ Real concrete
hydrostatic  ,# ! Test 2 : I # pressure distribution
head, wh Iz/ | Data « > ,'I '\'\ B
orpgh \ = I : = Ra . 4_1_' Characttenstlc
,r' \‘I / I : [ : concrete pressure
/ '. gkl 5 i3 Pood |
’ | <+ > 33 ' o ! Opgmax= Design value of the
/. i L > $ 5 i I ” concrete pressure
’ 1 ¢« > o ! : £ Ye' O nmax
i // ! A 4 1+ > A ) (O : - :
1 LI On
Maximum concrete Cepmax O nmax O i max
pressure from Eq.
H O EH A O E O &= M | |-
dtF H== oS TS © /|E
A — . —t ——
ACI Efaar | S8E (7in O[5t or 21 | 22, A[HE, 251K
—
2=0] | =20
CIRIA EtE=0 : 2C AHE, =3}%
284171 = o 74
DIN _Tloo =3 X H|O|=(F1~6, SCC) = AA|Zh
ACI 349R-14

4.2.2.3 Alternatively, a method for either conventional or self-consolidating concrete based on appropriate experimental
data can be used to determine the lateral pressure used for form design or a project-specific procedure can be implemented
to control field-measured pressures in instrumented forms to the maximum pressure for which the form was designed.
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2| E (2,400 kg/m3, Cw=1)
aa|§ 2 T=20°C 7}3
1EF EFE =0] 10 ft. (h=3m)
Efd =& R=1.5 ft/hr (0.45m/h)

sz 238|2 EHIA 2 5 (Copmay)
. CeC |72+ 2] 30 kPa
Ch |4 30c,, kPa O A (19.9 kPa)
7 in. 221} pgh 70.6kPa
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2 QY E32|E EfM bt = g

—

2Ht Z2F 22| E (D=9.81*2.4=23.54 kN/m3)
Efd =& R=1.5 ft/hr (0.45 m/hr)

1CH EFA =0] 10 ft. (H=3m)

AT =1 8H, M= A=+ ¢, =045
EfEAl 232|E 2% T=20°C 7Hd

Fad Hyot GE

S 2 otefl afs x|adh 21 = 31.96 kPa

Prax =D <C1\/§ + CZK\/H — C1\/E>

o7\ M, K = (36/(T + 16))?
Bnax = DH
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DIN 18218(2010)0f HfE S 4478
O 4Hd= oY 232 E Epd Ut A 3 AHA| Hp
- gl S 23 2[E (2,400 kg/md)
- EtE &% v=15 ft/hr (0.45 m/hr)
- Z32|E SZAIZH t (EEA 22 5~10 hr, UAE : 5 hr, 1112 56 : 9 hr)
Cons | =32 E ErEA| Z|TH SR (0hkmax kPa)
onsistence class
N ESESPN t. =5(UAE) [t =9(d112))
F1 (6 in.) (5v + 21)(1 + 0.03(tz — 5)) 25.0 26.0
F2 (7 in.) (10v + 19)(1 + 0.053(tz — 5)) 25.0 28.5
F3 (8 in.) (14v + 18)(1 + 0.077(tz — 5)) 25.0 31.8
F4 (8.5 in.) (17v + 17)(1 + 0.14(tz — 5)) 25.0 38.5
F5 (9 in.) 25 + 300 ‘E/ 38.5 493
F6 (9.5 in.) 25 + 380 '/ 42.1 55.8
SCC 25 + 330 '/ 39.9 51.7

EAMA S 2 F1~4 O AL, 25 kPa O|4F. F5, F6, SCC2| A2, 30 kPa O| 4!,
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DIN 182180 [ItE S S b

O Flow table test (DIN EN 12350-5)

- YT 7in. Ol40] 2A2|E RS54 TS 2B AE
Class F1 F2 F3 F4 F5 F6
. 350 to | 420 to | 490 to | 560 to
Flow diameter (mm) | < 340 410 480 55 620 >630
Slump, assumed (in.)| < 6 in. 7 1n. 8 in. 85in. | 29in. |2 9.5 In.
r-|30mm-| ? i
Clip Handle MOld\ w
\ j Bottom 200mm
H Plate J Top Plate
40mm~‘? \ / ‘/Hinge
<& =y

700mm !

O Flow table test (DIN EN 12350-5) vs Slump test (ASTM C143)
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AZ|E MEA| CLP (1)

50

40 kPa

30 kPa
25

F6 = 9.5in. SCC F5 = 9in.

7 in. &1} or SCC

H

1 ( O)
----- ACI-NS —— ACI-HS SCC ——CIRIA seesesee DIN-F1 -----DIN-F2 057:;—*_7';— OA_I_7|'
e D|N-F 3 ——DIN-F4 DIN-F5 DIN-SCC DIN-F6 :6 = | — 10 l '—o

. : 2A2|E 2& 20°C

| |

| |

0.3 0.6 F&HE o X 719
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2 = 3 =x=O0
II_'E%.*& =ZA2|E HEA| CLP E&(2)
i :F6':.10in. SCC| F5 = 9in.
7 in. &1} or SCC
ol AN F4 = 85 in

40 kPa

30 kPa
25
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i | | SCC
50 —— --------------------------- F5 = 9 In.
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e | | Slump F2t
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50
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KEPIC SNBE ACI 3470 2} A
RCB 2|8o| 22 CLP2| 5 & &=3
ACI 3472 28 X 7in.0|5} EE= Z=1010f et A S Q<
AFE SY 24 7|= ¢ =22| DIN 18218(2010) %%E(%g in.) =23
2| E EMEA 228 7|E2 MAl (rasdel M2t X 84

> S UM AEZ(PERIL ICF )2 MA F2 A4 Z2HE AFEE

ACI 347-0401| A ACI 347R-14(Et=7| &) 2 2t2tE|0, Ofef Al 2 g

ACI 347R-14 4.2.2.3 Alternatively, a method for either conventional or self-
consolidating concrete based on appropriate experimental data can be used to
determine the lateral pressure used for form design or a project-specific

procedure can be implemented to control field-measured pressures in
Instrumented forms to the maximum pressure for which the form was designed.
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, ed service life, which is an active,
future- gomg tooI unlike previous maintenance systems.




