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Application of Pavement Method Utilizing Blast Furnace Slag Cement to Storage Yard
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Synopsis :

Kawasaki Steel Corp. newly developed a pavement method with cement utilizing blast
furnace slag, and applied it to the foundation slab in the product warehouse, thereby
proving that the crushed slag can be used effectively. The execution procedure of this
method is that a dry-mixture, which consists of crushed blast furnace slag, a certain
volume of cement and water, is spread by a asphalt finisher, and then compacted by a
macadam or vibratory roller. When this is adopted for surface course of paving, the
duration of construction period, including curing time, will be radically minimized in
comparison with the normal concrete paving method. In addition, it can be expected
that the potential hydraulicity of blast furnace slag becomes apparent and its rigidity is
ensured in the same way as that of poorly-mixed concrete pavement. Further, its

strength will also satisfy design requirements.
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Synopsis:

Kawasaki Steel Corp. newly developed a pavement method with
cement utilizing blast furnace slag, and applied it to the foundation
slab in the product warehouse, thereby proving that the crushed
slag can be used effectively.

The execution procedure of this method is that a dry-mixture,
which consists of crushed blast furnace slag, a certain volume of
cement and water, is spread by a asphalt finisher, and then com-
pacted by a macadam or vibratory roller. When this is adopted for
surface course of paving, the duration of construction period, in-
cluding curing time, will be radically minimized in comparison with
the normal concrete paving method. In addition, it can be expected
that the potential hydraulicity of blast furnace slag becomes ap-
parent and its rigidity is ensured in the same way as that of poorly-
mixed concrete pavement. Further, its strength will also satisfy

design requirements.
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Photo 1 Execution of work

{a) Cement grout no executed {b) Cement grout executed

Photo 2 Surface roughness condition

Table ¥ Trial mix

HMS-25
= . . . Water | Cement Compact
3 HEMEBLIEGRE Test | No. i:fr’;‘iﬂg content®? | content condition
3.1 REBME 1 U A, B 3 HMS-25
2 M A, B 5 Compact
HEAH oEl4% Table 1 tRd, =— v 7 (HEYHKESLD 3 L A, B 7 condition
- ORE) Ui HMS-25 of A s LT, JIS A-5015 1o :

- - . 4 U A 3 Intermediate
FERTVLIEBEREAROEARHEAMC I 5 LR (RE1H Strength 5 M A 5 between
mu), s TR (HESHL) 03 7 —A, SARINRESKL RN I A | TR and
(Wopt) & Wop+2% O 2 & — R, &4 v FEMER HMS-25 mif
TABEESETI%, % RIVT%H D3 r—A%E L, i 7 u A, B 3 Soilcement

8 M A, B 5 Compact
RS, HMS-25 BfiEwgtt, v +2 v tRABEEDS L A B - condition
f, HMS-25 HEFEIS R L v 1 e 4 v } BFE D AEO T D '
BHDIr—A L L, BRELIEEL, —BERRBR®N 1~9) % 0wl M A 3
X UREREAER (No. 10~17) %47 2, M A >
Wope 2, Table 2 IR LI-BREDHE NS & OHRSRBL X o2 M A 7 Intermediate
Wearing | 13 M A, B 3 hetween
BEERLH . AfE BT kITD Wiy oBE, N IIER test 14 M A B 5 Hms-lzs and
) = W . e . ’ Soeilcement
S, LitBRYRT LD THD, £y P dEFt2 v BE 15 M A, B 7
TR, 6| L A, B 5
BB, —EEERBC oL TS A-S015, BEEEHENC 17 U A, B 5
ST ]I_S ‘A—1451 ST Fotre Flok AV b 750 *L J: Upper granding AL W,
FEOWRERARIEFEARERICT » o, EERBLEEE M: Middle granding B: W, +2%
TEXTAHEAYWET LoD, TA7 -0 FRERCED S L: Lower granding
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Table 2 Results of compaction test

No. Compact conditon Granding Wope | 7a max
% N L curve (%) |{gffem?)
(kgf) (time) (layer)

Upper 8.4 2.254

11 4.5 42 3 Middle 8.3 2.239
Lower 7.4 2.197

Upper 8.9 2.197

k2 4.5 25 3 Middle 8.7 2.196
Lower 8.7 2.142

Upper 9.6 2,104

¥ 2.5 25 3 Middle 9.4 2.047
Lower 8.8 2,012

#1 HMS-25 compact condition
*2 Intermediate between HMS-25 and soilcement
* Soilcement compact codition

Table 3 Mix proportion en cement grout
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Material Mix proportion (%)
Cement 40.0
Fly ash 14.0
Sand 11.0
Sebian-A 45000 4.5
Water 30.5

Execution flow
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Fig. 1 Execution flow of anchor bolt set by adhesives
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Fig. 2 Puli-out test equipment
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Table 4 Standard value of mix proportion

Item Standard value

HMS-25 Granding curve Middle granding
Cement content 59
Water content Wope

Maximum dry density 2.24 gffem?

12
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Fig. 5 Leaching test for blast furnace slag

Table 5 Results of test with blast furnace slag before aging

5
o——o® Middle Won 7 Ape
—-—~ @ Middle W +2% 3 g 7 day 28 day
- -—={) Middle Wan+2% 5
——& () Middle Wep+2% 7 .
——@ Lower Wi+1% 5 Unconfined compression str:a(rllgtfk;crgg) 113 123
o——o00d Upper Wou+2% 5 g
Bending strength (kgffcm?) 8.5 19.1
Table 6 Results of wheel tracking test
Deformation cantent
Contact
T i {mm) Dg*t
est specimen pressure N
(kgffem®) | 45min | 60min | (V/mm)
Cement grout 6.4 2.55 2.64 7000
ne executed 10.0 3.04 3.17 4 850
Cement grout 6.4 1.27 1.31 15750
Turing (time) executed 10.0 2.46 2.52 10500

Fig. 4 Results of wearing test
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Table 7 Results of pull-out test

Bolt Hole Hole Maximum . E ted axial
No. Cement grout diameter diameter length (xgge) load Axm&“}?;ﬁ;’ bolt st}:-lézg ;n ﬁgi?
(mm) (mm) (mm} i (tf) Bl (kgtfem?)
1 1 9.0 2 864
Executed 3080
2 5 10.7 3405
20 33 133
3 1 8.5 2705
No executed 2738
4 5 10.8 3437
Bol/SEETHsoLE, g ORINN10% BEDD, AN Tensile strength of surface
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. o I L A
ATHEOAMOFMEDWI POV TH~N B, KBUBFTE BTN !
BTG, SR RIR EE), BREESE HRPER, e 3 v\ — 5 u/nf
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14 a%++ 0. 81t (5+3a% 4+ 3.24m?n?)
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Fig. 6 Tensile stress on elastic design
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Fig. 7 Execution flow of new method

Table 8 Combination on the number of compaction times and
coeflicient of compacty
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N The number of compaction times (N) Coefficient
© | Macadam Vibrating Tyre of compacty
roller roller roller
1 5 — 10 90.4
2 10 — 15 93.2
3 5 15 8 100.6
4 10 15 15 100.3
$ F X M
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