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Controll of Alkali-Silica Expantion by Lithium Ion Pressurized Injection Method

by

Kazunori Era*, Takafumi Mimara ™, Shigeyuki Oxapa ™™ and Toyoaki Mivacawa ***

Recently, lithium ion pressurized injection method has been spotlighted as the repair method of concrete struc-
ture which deteriorated by ASR. In applying this method to established structures, it is important to set up suitable
pressure and suitable period according to the degradation grade of concrete. Then, it considered that the fall of com-
pressive strength or modulus of elasticity was the degradation grade of concrete, and authors proposed the calcula-
tion formula which presumes a injection period from compressive strength or modulus of elasticity. This method was
applied to the retaining wall. After applying this method to the retaining wall , the concrete core was extracted and
the promotion expansion examination was carried out. Consequently, it was shown by injecting in lithium ion in suit-
able pressure and a suitable period that the effect which controls expansion is expectable.
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Table 1 Injection period by lithium ion pressurized injection method.

Average

Standard

Compressive| Modulus of injecting | deviation Average | Quantity of | Actual injection
ici + 1. LINO. hol i
strength elasticity period sd 1.6458d | LiNO, per hole period
MN/mm?) | Ummw®) | (our) | (hour) | (hour) ) (hour/m/Litter)

Wall No.1 25.6 2176 338 211 685 1.06 X 107 92.0

Wall No.2 16.2 6 400 31 25 72 1.06 X 10% 9.63

Wall No.3 16.6 7081 93 60 192 1.13x 107 24.4

Wall No.4 184 5799 38 29 8s 1.13x 10 10.8

Wall No.5 23.4 11231 320 139 549 1.13%x 10 69.7

Wall No.6 322 17563 420 154 673 1.13 X 10 85.5

Wall No.7 346 18 695 317 158 578 1.13% 10? 734

Wall No.8 287 19294 279 137 505 1.13 % 10 64.1

Pier 244 10 816 85 55 176 1.94 % 10 5.04
Abutment 17.7 9818 93 94 248 493X 10° 39.9
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Fig. 1 Relation between compressive strength and Fig. 2 Relation between modulus of elasticity and

injection period.
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Table 2 Calculation result of parameter &g .
Compressive| Modulus of]| Quantity of Ql}antlty of | Average Diameter | Injection
strength elasticity LINO, per | LiNO, per | concrete of ahole | pressure Parametor k o
injection hour thickness p
M/mm?) | (N/mm®) @) (m*/hour) | L(m) D(m) | P(MPa) (m/hour)
Wall No.1 25.6 9176 106X 10° | 1.55%107° 3.66% 107
Wall No.2 16.2 6 400 1.06x 10% | 1.48x 10" 3.50% 10°
Wall No.3 16.6 7081 1.13x10% | 5.87x 107 1.38%10°¢
Wall No.4 18.4 5799 L13x10* | 1.32x10" 07 3.11x10°
Wall No.5 23.4 11231 | 1.13x10* | 2.05x10° ’ 0.34 0.5 4.83x107
Wall No.6 322 17563 | 1.13x10° | 1.67%X10° ’ ) 3.94% 107
Wall No.7 34.6 18695 | 1.13x10° | 1.95%10° 4.59x107
Wall No.8 28.7 19294 | 1.13x10° | 2.23x10° 526x107
Pier 244 10816 | 1.94x10° | 1.10x 107 1.8 1.23%10°
Abuiment 17.7 9818 493%x10° | 1.98%x10°] 0.6 5.27x 107
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Table 3 Calculation result of design injection period.

Compressive] Modulus of]| ?Jl.umtlty of ,Af’er*fge Average {Parameterko | | d.e*”i?’“ Parameterka | . d.esign
L . iNO, per | injecting injection injection
strength elasticity injection period +1.6458d] from fc period (fc) from Ec period (Ec)
M/mm?) | (/mm?) () (hour) (hour) (m/hour) t(hour) (m/hour) t(hour)
Wall No.1 25.6 9176 1.06 X 10 338 685 7.13%x 167 351 1.20% 10° 209
Wall No.2 16.2 6400 | 1.06x10°| 31 7 1.65x10° | 152 | 158x10° | 158
Wall No.3 16.6 7 081 1.13% 10 93 192 1.59% 10 167 1.48% 100 180
Wall No.4 18.4 5799 | 1.13x102| 38 85 1.36x10° | 196 | 1.68x10° | 158
Wall No.5 23.4 11231 | 1.13x10° | 320 549 8.68x 107 306 9,76 x 107 272
Wall No.6 322 17563 | 1.13x10° | 420 673 3.96x 107 670 5.18> 107 512
WallNo7 | 346 18695 | 1.13x10? | 317 578 | 320x107 | 836 | 4.63x107 574
Wall No.8 287 19294 | 1.13x10% | 279 505 | 5.41x107 490 4363107 | 609
Pier 24.4 10816 | 1.94x10° | 85 176 | 7.94x107 | 273 | noexi0® | 23
Abutment 17.7 9818 4.93%x10° 93 248 1.44% 107 91 1.12 % 10° i16
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orphous gel is crystallizing
into a rosette form.

Fig. 7 Sediment ohserved in air bubbles before lithium injection. The left photograph is magnified 200x and

the right is magnified 5 000x

A portion of the Vémoi‘phous
gel is crystallizing.

Fig. 8 Sediment observed in air bubbles after lithium injection. The left photograph is magnified 50x and the

right is magnified 5 000x.
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