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Study on Effect of Polypropylene and Steel Short Fiber Content on
Explosive Spalling Control of Ultra-high-strength Concrete
Ryuichiro Mine Taku Matsuda Ryo Sakamoto
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Effects of Chemical Admixtures on Properties of Fresh Concrete and
Durability of Hardening Concrete Using High-early-strength Portland Cement
Dai Akiyoshi  Onda Yosuke Sasaki Wataru  Matuda Taku

Key Words : Chemical admixture, Retention performance, durability, change over time, slump

3



Technical Research Report of SUMITOMO MITSUI CONSTRUCTION

PEMRERORKELICKDER UEIDMEIR

S

A =S S - BAKB B8 =0 BR

F-U—FREBRL, BFVHE, EaE HRT, [LETE

FRoBH

T, BERERE UERICHRONEET TS
FHNMENL TS, BHEFRREEEORADERL
FIEICIARITS N THEAE\ DRI TH B,
HICHBMMER LB E Fi5 9 BBICH 3RS
HER LEBOIER DT RMOREICEHBERIFT

FRoEE

BENOBEZER UCIRE CORMRERRE,
RGN SR ULANZAVNCERNAERBRZE(C,

B DB OB TIEDEL), S5ICEIEMDERA
NOBHITOREREMER LOMIRICSZ D%
ZICDNWTENE, HET, BRULBIOEBMZE
SHICFTHH I DCHDFEELT, BKEBIEMD
BHEICSERZAET DIIEICDNTEIL, IR
WTOBREER UICERRERZEE U,

58-1 Oy FICEY
(JITIEHE

FROsE

- BRUBIRMBEDRIR, RELEOAEDIEL
BEDERECKST, BREEICEURLE!
D0, BEDNSYFHNARENT —IADH oI,

* RIRDIRE CIIEAFAERIM L ICHEE(IC L DEED
BVATAEN, 18RI TORIBHNENGS
(&, ROHENZRNTEIDENEEGHEREZE
I DCENEETHD,

« BRILIENICK DREEEFENECRIDIER U
MICXH LU CBRTE 3TN HDC EEEA
SRICCHESR LIS,

BE2F4—H—AA\v R

128, IDBERZERUZEITDCENROHSNTH)
2. KBTI, BFEMERE UERUCIRBZ CDIR
WBERIOZRNEGHER, =50, BEXRZMAL)
TERUSIDIEEMZEENICTHD I SFAICDU)
TREY UIEHERICDNTIRSE I D,

AR NELEEIFMBRER ARG T7HREIER
q

NiE u(kN/m?)
tERs tEE O 20 40 0 ) 0.__1000 2000 3000 4000 5000
° LTS - | B
(109kNm?
: qu(kn/m?)
—L 5 0 0 100 200 300 400
i ERE:
P Lo 109kN/m?
o 1 « m
A
it 10 |
i .
E ;i : 310
# aame ML
Lo
15| em 15 -t Ll
BT e B ———
. .
o A 0 S —
Tos2 15 [Eze . Tomn]
REEE | 144828
BFTEAY Y~ [ [ 1621
B 13m K 182m [zmiga| 1254
25 e [ 10

BJ-1 A IRIBOIERE C —#EHEIERIGR

900 T

800k —O— BIRIBEH (LLE1.45)
R O CEUBHE (L E1.42)
E 700 -#- DRISHE(LLE1.65)
2 poo| VEmSHEWEIS) -~ v
U
4 500+
& 4001
g 300t
| 200

100} i

O . .
%%O 200 250 300

€AY HEME (kg/imd)
M2 XY RRINEE—E
[EfEaRs (3465 28 B)

e e
- E O #@enii Osec
L X R 30sec 4
— r & PRSI 45sec
~100[ A RIS 60sec
E ® FRIER] 90sec
o, | | B
i z
400cem b
B3
350(m)
-300F
St Lo
= E
B T C 00— s
JUtl L PRIk Q)
-3 TP70-ICKD -4 tHIEIRDORE
BRI a]=kari]

Property of solidified slurry backfiling after removing existing pile
GOJI TOMURA MISATO FUCHIYAMA YUJI TAKAOKA

YU NISHINARITA  KATSUTOSHI MIYATA
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Influence for Crack Spacing of Fiber Reinforced Concrete Structure
Using Various Fiber

Tadami Takeyama Yousuke Onda Wataru Sasaki

Hiroo Shinozaki Hiroshi Mikami
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Experimental Study on Shear Strength and Flexural Behavior of Beams Using
Ultra-Low Shrinkage and Ultra-High-Strength Fiber Reinforced Concrete
TAKASHI SANGA YUJI NONAMI TAKU MATSUDA HIROO SHINOZAKI
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Ultra-low Shrinkage and Ultra-high-strength Fiber Reinfroced Conrete Containing High-volume
Industrial By-products
- Development of “Sustain-crete” Containing Steel Fibers -
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While focusing on the more effective use of industrial by-products, some of the authors developed ultra-
low shrinkage and high-strength concrete using industrial by-products in large amount. This paper describes
the results of examination of ultra-low shrinkage and ultra-high-strength fiber reinforced concrete based on
the developed concrete. As a result of examination, it was obtained that the concrete has high flowability with
a unit water content of about 100 kg/m? even under the condition of containing 1.0 vol.% of $0.2x15 mm steel
fiber, that the compressive strength of the concrete develops 150 MPa in about 1 week by high-temperature
steam treatment, and that even under such conditions, the volume change such as shrinkage or compressive
creep is considerably small.
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Study on Effect of Polypropylene and Steel Short Fiber Content on
Explosive Spalling Control of Ultra-high-strength Concrete

RYUICHIRO MINE
TAKU MATSUDA
RYO SAKAMOTO

Htmtser % R
BAArZEsT fm
BARIERT A &

FEEFE M {2 AKES SHINTARO WAKABAYASHI

RSN Bl TORU YOKOYAMA
FHRBREE FICHR T 5 15S0N/mmAREmIRE = 7 Y — b OBEmHl 2 AL L, $IC & 0 s iz ML
BEERRR (100x100x400mm) Z VY, AU 7'r B L e & SlkiE O TR AR b BN BT /L 2 VR T2 2L
SETHRHERBREIT o7z, REROMR, BERMMBEIMERIIARY 7o © L CHER AR O L0 ML L7z,
HEHER AR O BEIIHME TR o T2, £, BMEA A NERBERNSE D LBROBENKE R HHEM
Lot
F—U—F:EEREaZ Y-, B, A T w e, S, AR L 2 VR
Explosion tests were conducted on 150N/mm? class ultra-high-strength concrete for the purpose of
control explosive spalling under high temperature environment. The test specimen is a square-sectioned
column (100x100x400mm) embedded with deformed bar at the center, and test parameters are content of
polypropylene and steel short fiber and unit mortar volume. As a result, explosion was suppressed as the

polypropylene fiber content increase, but effect of steel fiber content was not clear. In addition, when the

unit mortar volume is increased, the damage of explosive spalling tends to increase.

Key Words: ultra-high-strength concrete, explosive spalling, polypropylene fiber, steel fiber,

unit mortar volume
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Effects of Chemical Admixtures on Properties of Fresh Concrete and
Durability of Hardening Concrete Using High-early-strength Portland Cement
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This paper reports on the test results about slump and air content change over time and durability of the

concrete with using high-early-strength cement and superplasticizer of enhanced slump retention

performance. As a result, it is confirmed that when the superplasticizer with enhanced slump retention

performance is applied, 1) slump reduction can be suppressed even under concrete temperature of exceeding

30 °C, 2) durability of the concrete is equivalent to the concrete using conventional superplasticizer.

Key Words: superplasticizer, slump retention performance, change over time, durability
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Property of solidified slurry backfilling after removing existing pile
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There are increasing cases of removing existing piles before constructing new piles, in recent years. There
is no established method for backfilling holes after removing existing piles. Therefore, site investigations
where existing piles were removed and backfilled, and laboratory tests using field samples were conducted.
As aresult of the site investigations, it was confirmed that the strength at some part was less than the target
one and that the variation of strength was large, regardless of the agitation method and construction method
for backfilling. Laboratory tests showed that there is a possibility that the quality control method of ground
improvement by electrical resistivity can be applied to the backfilling.

Key Words: backfilling, removal of existing pile, site investigation, improved soil, electrical resistivity
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Influence for Crack Spacing of Fiber Reinforced Concrete Structure Using Various Fiber

HARFZEAT /il fBE TADAOMI TAKEYAMA
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This paper describes the effect of fiber type on the crack spacing of reinforced concrete specimens using
fiber reinforced concrete with similar tension softening property. The test result indicates that if tension
softening property are comparable, the crack spacing is almost the same even if the types of short fibers
are different, in considering a crack that penetrates a cross section and its adjacent cracks into one crack.

Besides, it was shown that the crack width can be calculated by grasping the strain of reinforcing bar

through the crack, as in the case of using conventional plain concrete.

Key Words: fiber reinforced concrete, bridging effect, crack spacing, tension softening property,

reinforcing bar
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Experimental Study on Shear Strength and Flexural Behavior of Beams Using Ultra-low Shrinkage
and Ultra-high-strength Fiber Reinforced Concrete
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Authors have developed ultra-low-shrinkage and ultra-high-strength fiber reinforced concrete. This
concrete is an environmentally friendly concrete that does not use cement and achieves low carbon
consumption. The bending loading experiment of PC beam with aramid FRP tendon and the shear failure
experiment of RC beam were conducted to investigate those behavior and to use that concrete as structural

members. As a result of those experiments, it was confirmed that both the flexural and shear properties of

that concrete structure can be generally evaluated by the conventional calculation method.

Key Words: ultra-low-shrinkage, ultra-high-strength, fiber reinforced concrete, bending experiment, shear

experiment
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Study on PCa Foundation Beams of Flatty Housings
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Foundation beams of flatty housings have not been built by a precast construction method yet. In this
paper, the reasons why foundation beams cannot be precasted are discussed and a construction method of
PCa foundation beams is proposed. Shear loading tests of PCa foundation beams proposed and cast-in-
place ones were carried out. According to those results, it was confirmed that PCa foundation beams have

almost the same properties as cast-in-place ones if the beams are designed according to “AlJ Guidelines

for Structural Design of Precast Concrete Connection Emulating Cast-in-place Reinforced Concrete!”.

Key Words: Precast, Foundation Beam, Beam Sleeves, Drainage Slope, Emulating Cast-in-place,
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Loading Tests of Damage-controlled Truss Beam with Buckling Restrained Member
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In order to confirm plastic deformation capacity of damage-controlled truss beam, loading tests of truss
beam with buckling restrained member were conducted. The specimens are comprised of three models, one
is normal type TRUSSI1, the others are damaged-controlled type TRUSS 2 and TRUSS3. TRUSS3 had a
semi-rigid connection of diagonal and horizontal members just above the buckling restrained member to
improve rotational deformation performance. As a result, TRUSS1 showed strength deterioration due to
local buckling of the compression horizontal member in angle R =0.0125 rad. TRUSS2 and TRUSS3
showed stable plastic deformation performance up to R =0.02 rad, and no buckling was observed. TRUSS2
showed slight damage around the buckling restraint member, but TRUSS3 didn’t show any damage.
Key Words: Parallel Chord Truss, Buckling Restrained Member, Damage Control,

Plastic Deformation Capacity
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Compression creep property in parallel to the grain of GLT and LVL
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Recently, supported by the interest in timber structure, the construction of middle/large-scale timber
structure is increasing. However, research on the creep property of engineering wood such as Glued
Laminated Timber(GLT) and Laminated Veneer Lumber(LVL) which are often used for middle/large-scale
timber structure has not been advanced enough. In particular, there is few experimental data of compressive
creep in parallel to the grain. Therefore, the tests to understand creep property in parallel to the grain of
GLT and LVL have been conducted for 2 years. As a results, the observed creep strain was able to be
approximated by conventional creep approximate curve, however, the periods of the change of creep

behavior were observed. This phenomenon was remarkable in LVL, and the creep coefficient of LVL was

larger than that of GLT.

Key Words: compression creep, parallel to the grain, GLT, LVL, creep approximation curve
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Timber is anisotropic material and the stiffness and strength of the perpendicular direction to the grain
are significantly lower than those of parallel to the grain. Therefore, moment resisting timber frames have
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Tablel Specimen details

Specimens wJc-1 | wdc1E | ce
Tendon Number-Diameter 1-¢28.6(SWPR19L)
Material GLT(Japanese Larch)
Strength-Grade E105-F300
WidthxDepth[mm] 240%450
Compressive strength[N/mm?] 23.2
Beam Bending strength[N/mm_z] 30.0
Coefficient of tendon(q)*" 0.32
Initial post tension force[kN] 609 591 606
Ratio of inisial tensile stress(n)*? 0.75 0.73 0.75
Eccentricity of tendon arrangement - 75mm -
Compressive strength of groutfN/mm?| 125 117 109
Material GLT(Japanese Larch)[E105-F300] RC
column BxD[mm] 400x530
ci?jx Compressive strength[N/mm?] 56.3 63.1 529
Joint__| Young's modulus[10°N/mm?] 31.5 34,5 30.9

21 Ratio of the sum of tensile yield load of all tendons to the
product of cross sectional area and its compressive strength

%¢2 Ratio of the initial tensile stress to tensile yield strength of the
tendon
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Fig.1 Elevation and cross sections of specimen WIC-1, 1E
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Fig.2 Elevation and cross sections of specimen CJC-1
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Table2 Results of compression test

L125
= (1)3 Test Compressive Young's
= 00 —~ . strength modulus
L £ specimens 2 3 2
L80 S (N/mm°) (10°N/mm?)
L80 3 L80-1 53.3 114
L80 N L80-2 40.2 7.0
L80 e L80-3 38.0 6.4
L80 3 L100-1 60.6 122
-gg £ £100-2 612 125
100 K L100-3 56.7 11.8
L100 1110-1 60.4 12.0
L110 L110-2 525 8.5
L125 ] L110-3 54.6 9.0
. .. 1125-1 82.6 18.7
Fig.3 Composition [1252 263 146
of laminae 1125-3 80.3 17.0
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Slip
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Development of Automatic Measurement System for Structures
and Its Application to Bridges Under Construction
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BITE, 59 O HERTE RN TEHE B FEETIT-o TV A, BBEOD FEm LIRS ER R
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Currently, the finished shape of structures is measured by construction engineers. With the declining

birthrate and the aging population in Japan, the shortage of engineers and skilled workers in the

construction industry is becoming remarkable, and further productivity improvement is desired in the site

management. Therefore, the authors developed the automatic measurement system for the structures. A

3D laser scanner is used in the system to measure the finished shape of the structure and the target cross-

sectional shape of the structure is extracted from the measured 3D point-cloud data. The system also

automatically measures the finished shape dimensions at specified positions, and prepares documents. In

this paper, it is reported from accuracy verification for system development to trial work in the actual

bridge.

Key Words: Automatic measurement system, Productivity improvement, 3D laser scanner
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Feasibility Study on Aging Detection of Concrete Bridge
by Moire Camera Without Fixing Device

BRE - V= — 7 VHEMTRE EiE  —3F KAZUKIYO TAMAKI
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The moire method, which can detect minute deformations from photographs, is not practical for long-term
inspection over time, because it is necessary for the photographing position to be immobile. In this study, it was
assumed that the inspection camera should be reinstalled in each inspection, and was verified whether the minute
deformations of the crack width can be detected by the moire method under the shooting position of slightly
different. As a result of that verification, if the difference of the camera position is within a radius of 1 m, crack

width change of about 0.1 mm can be detected as the same accuracy as fixing the camera, under the condition of

THEEEZANRWET LI ATIZLD a7 U — MEDORELSHRAIC B4 2 Ji st

the shooting distance of less than about 20 m and by using the simple correction method.

Key Words: Regular inspection, Image analysis, Moire method, Crack width change
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