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Scanning Electron Microscope Observation of Hardened Concrete Surfaces
of Pillar Members Cured by Several Methods
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Abstract Concrete pillar members of actual size using two types of cement were cured by four types of method and
air permeability and water content were evaluated at three ages. As the age proceeded, coefficients of air
permeability were in general increased and water contents were decreased. Correlation between these two
values was confirmed. In the case of normal Portland cement (N), coefficients of air permeability were
small and water contents were large in the concrete cured under water-supplied condition such as wet
curing. In the case of blast furnace slag cement type B (BB), coefficients of air permeability were smaller in
the concrete cured under atmospheric condition than other three methods. It was considered that
suppression of drying was important for BB concrete to keep air permeability low. Observation of hardened
structure of surfaces of each concretes by scanning electron microscope suggested that principal factors of
differences of air permeability among four curing methods were denseness of surface in N concrete and
degree of occurrence of cracking in BB concrete.
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Table 1 Mix proportions and properties of concrete

s . Strength at mold- |Strength

Unit content (kg/m’) Properties of fresh concrete » | under

W/C | Slump demolding (N/mm")
Fc Cement %) (cm) standard
(1] 5 o

W C S G Ag | Stmp f‘/’r Tem’?,g ature 7days curing
(Cm) ( 0) ( ) (N/mmz)

36 N 45.0 12 172 383 733 1006 4.596 11.0 5.0 29.3 25.6 34.6

BB 44.0 12 171 389 718 1006 4.668 10.0 4.7 26.9 26.9 40.8
Atmospheric Membrane Sealed Wet Air permeability Water content

Fig.1 Curing methods
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Fig. 4 Effect of curing method on coefficient of air permeability
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Fig. 6 Relation between coefficient of

air permeability and water content
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(d) Wet curing (Coefficient of air permeability : 1.63X 1016m?)

Fig. 7 BEls of surface of concrete using normal Portland cement (N)
(Age of 12months)
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(d) Wet curing (Coefficient of air permeability : 5.47X 10'16m?)

Fig. 8 BEIs of surface of concrete using blast furnace slag cement type B (BB)
(Age of 12months)
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Effect of Preliminary Underwater Curing on Property of Concrete at age of 5 years
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Abstract

The paper on relation between preliminary moist curing and compressive strength of concrete written by

Walter. H. Price is widely known. In the paper written by Price, when the moist curing is stopped, the rate

of strength gain slows down as water is lost from the concrete, and further strength gain soon ceases.

However, it was experimented about 70 years ago, and that concrete material was different from present

one. In this study, the effects of preliminary moist curing period on the strength development of concrete

until the age of 5 years were examined with present materials. As a result, a 3-day period of underwater

curing allowed the concrete to reach 70% of the potential 5-year strength which could be achieved with

continuous underwater curing. A 7-day period of underwater curing could allow the concrete to reach 75%

of the potential 5-year strength which could be achieved with continuous underwater curing. A 28-day

period of underwater curing could allow the concrete to reach 80% of the potential 5-year strength which

could be achieved with continuous underwater curing. In case of long age, a 3-day period of underwater

curing allowed the concrete to reach 100% of potential 28-day strength which could be achieved with

continuous underwater curing.

Key Words : Concrete, Preliminary curing, Underwater curing, Long age, Compressive strength,

Coefficient of carbonation velocity
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Fig. 1 Effect of preliminary underwater curing on compressive strength of concrete®
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Fig. 2 Effect of preliminary underwater curing on compressive strength of concrete
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Abstract In this study, resistance for chemical action of concrete contained blast furnace slag fine aggregate was
examined by soaking specimens in sulfuric acid solution and hydrochloric acid solution. As a result, the
concrete contained blast furnace slag could make hard layer of calcium sulfate dehydrate on the concrete
surface when the specimen was soaked in the sulfuric acid solution. Therefore, the hard layer reduced
carbonation of the concrete. Also carbonation of the concrete contained blast furnace slag could be reduced
when the specimen was soaked in the hydrochloric acid solution. It is considered that soft layer between
cement paste and aggregate is hard because of latent hydraulic property of the blast furnace slag fine

aggregate.

Key Words : Blast furnace slag fine aggregate, Sulfuric acid, Hydrochloric acid, Carbonation, Analysis
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Table 1 Mix proportions of concrete and test results of fresh concrete
Unit content(kg/m?>) Agent | Agent | Agent | Agent Test results of
. W/B " " " " fresh concrete
Sign Cement (%) B S (1) (2) 3) ) Slump| Air | Temperature
X 0 X 0 N X 0

w C [FlcslBrs G | LS |(BX%)|(BXx%)|(BX%)|(Bx %) em) | (% C)
N+CS N 55 [175|318|—|897| — [897| — 0.7 — 0.2 — 105 | 4.3 25.3
M+F+CS M 55 [175]255|64|889| — [889| — — 0.2 2.0 — 120 | 4.7 19.9
M+F+BFS M 55 [175]255|64| — | 892 |889| — — 0.5 — 0.1 8.5 [ 5.1 18.2
M+F+BFS+LS M 55 |175[255(64| — | 740 |889|153 — 0.4 0.4 — 95 | 34 16.2

*Agent: (1) High performance AE water reducing agent (2) AE water reducing agent (3) Auxiliary agent (4) Anti—foaming agent

Table 2 Chemical composition of BFS

(%)
CaO | SiO: | AlLOs | MgO S FeO | SOs
42.64 | 3488 | 1480 | 537 | 0.87 | 0.49 | 0.01
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Table 3 Results of sulfuric acid solution analysis

(mg/L)

Sign Ca Si Al Mg
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M+F+CS 680 100 960 470
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Fig. 13 Results of hydrochloric acid solution analysis
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Effects of Finish Timing on Surface Properties of Concrete Slab

Taiga SAKAMOTO®!, Takehiro SAWAMOTO™, Kazumasa MORIHAMA™,
Masanori HIGUCHI™ and Akiyoshi DAI™

*I Graduate School of Technologists, Institute of Technologists
*2 Dept. of Building Technologists, Institute of Technologists
*3 SUMITOMO MITSUI Construction Co.,Ltd.

Abstract The durability of concrete slab is apt to be influenced by finish timing of the concrete surface. Therefore,
the finish timing which is considered the bleeding and the setting time of the concrete slab is very important.
However, it is not obvious that relation between the finish timing and the surface properties of concrete. In
this study, the effects of the finish timing on the surface properties of reinforced concrete slab with the
normal portland cement were examined. As a result, the surface tensile strength fell about 80% when the
concrete slab was finished during seeping bleeding water from the concrete surface. In case finishing agent
was used, workability, the surface tensile strength and the rebound number could be making progress when
the concrete slab was finished at initial set. The water absorption velocity of concrete surface was most
slowly when concrete slab was finished at initial set, and the scratch width was smallest. The scaling
velocity at early time was fast when the concrete slab was finished during seeping bleeding water from the
concrete surface. However, the scaling velocity at late time didn’t change due to the finish timing of the
concrete slab.

Key Words : Concrete Slab, Finishng, Rebound number, Air permeability, Water absorption
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Table 1 Mix proportion of concrete and test results of fresh concrete
Test results of . Setting time test
G w/cl s/ Unit content(kg/m?) Bleeding &
max s/a fresh concrete , for concrete(h:m)
Cement|Fc - in percent
(mm) | (%) | (%) Slump | Air | Temperature . )
Wi C|S| G | Ad ] (%) Initial set| Final set
(cm) | (%) (C)
N 27| 20 |53.5|44.8|168|315|804|1001|3.78| 135 |45 23.8 2.48 6:15 8:45
3.0 = [T MU
- € - Final set(28.0N/mm?) Final set:8h45m
X 25 o E 28 | | |
p .y = /
® 2.0 g
o c 21
5 g
2 1.5 5
i g 14 /
1.0 1) _
._g 2 Initial set: 6h15m |
© C 71 -
% 0.5 o Inlltlallset(?,l.SN/lmmf) [{/o—
c O
) i
0.0 de/ e ow4p$ e AR R R R R AR A
0.0 1.0 2.0 3.0 4.0 5.0 3.0 35 40 45 50 55 6.0 65 70 75 80 85 9.0
Progress time (hour) Progress time (hour)
Fig. 1 Test results of bleeding of fresh concrete Fig. 2 Test results of setting time for concrete
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(a) Compaction (b) Finishing agent

(c) Finishing (d) Wet curing

(e) Scratch test (f) Rebound hammer test

(g) Surface tensile test (h) Air permeability test

(j) Scaling test
Fig. 3 Placing, curing and test methods
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Fig. 4 Test results of scratch width
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Effects of Curing Methods and Wet Curing Timing
on Surface Properties of Concrete

Taiga SAKAMOTO®!, Takehiro SAWAMOTO™, Kazumasa MORIHAMA™, Toru SHINOZAKI™,
Masanori HIGUCHI™ and Akiyoshi DAI™

*I Graduate School of Technologists, Institute of Technologists
*2 Dept. of Building Technologists, Institute of Technologists
*3 SUMITOMO MITSUI Construction Co.,Ltd.

Abstract The durability of concrete slabs is apt to be influenced by finishing methods and curing methods of
concrete surface. Therefore, the finishing agent had better use in case of high strength concrete, the wet
curing had better carry out on concrete surface. However, it is not obvious that when wet curing is started
after finishing of concrete surface. In this study, the effects of the difference in finishing methods and
curing methods on the surface properties of concrete were examined by surface tensile test, air permeability
test, water absorption test and scaling test. As a result, use of the finishing agent was effective to improve
the surface properties in high strength concrete. However, use of the finishing agent was ineffective in
normal strength concrete. When wet curing was carried out, high strength concrete was more effective than
normal strength concrete. The surface properties of concrete could be improved when the wet curing was

begun after it passed for several hours from finale set of the setting time test for concrete.
Key Words : Concrete slab, Wet curing, Surface tensile strength, Air permeability, Water absorption, Scaling
1. FC®HIC Wi I, M EF R EDH A I T THIKEEE
1792 &0, FEWEIZRLAEDTHDEHL
27 U — MR OB TAZR8\W T, TS INT IR TR,
R LU= 27 ) — MIABRIZBIT 58 AR AWFFETIE, =27 U — MRIROEE WE OB
RO Z RE S EAET D . 2D, 2 Hnh, F#ARL T2 RE Ay M LORERAR

7V — hOfE EFH%IZY— Mk ARSI, &
I~ v MK ARAKEENTONLD. L
ML, FAKRBEBRBOZ A 7 B L6k

WET U REAV NERAWELT 4 —I 7 A=
Y7 U—hEFEHL, 27U — MTARZOM
ETHB - BAR ORI X D B HEOEND,



The Bulletin of Institute of Technologists, No. 10

Table 1 Mix proportion of concrete, test results of fresh concrete and compressive strength
. 5 Test results of . Setting time test |Standard| Sealed
S c ¢ F Gmax|W/C| s/a Unit content(k/m?) fresh concrete .Bleedmgt for concrete(h:m)| curing | curing
1gn Bement FC mm) | () | () wlclsl a | ad Slump| Air |Temperature " pc(ely:;:en Initial | Final | (N/mm?) |(N/mm?)
(em) | (%) ) set set | 28days | 28days
Fc27N N 27| 20 [535|448(168|315(804|/1001 |3.78| 95 | 5.1 246 1.20 6:00 8:15 324 35.1
Fc40H H 40| 20 |40.4]41.2|180(446|686| 1001 [4.46]| 19.0 | 56 31.1 0.07 4:00 4:40 50.9 471.7
T MR v bR L S K O Table2 Curing methods
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(a) Compaction (b) Finishing agent

(c) Sealed Curing (AN) (d) Wet Curing (AA)

(e) Surface tensile test  (f) Air permeability test

(g) Water absorption test (h) Scaling test

Fig. 1 Placing, curing and test methods
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Effect of Surface grooves of Die on Molten Metal Fluidity of AC4C Aluminum Alloy
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Abstract

The effects of V type groove of die surface, which is often applied to gravity die casting and low-pressure

casting, were evaluated by molten metal fluidity test of AC4C alloy. In the case of no coating, the effects of V-

groove of die surfaces on fluid flow were not recognized. However, in the case of coated die, the flow length

increases by V-groove. The flow length did not become long in the cross groove, but the flow in the direction

perpendicular to the flow direction was good.

Key Words: Aluminum alloy, Permanent mold casing, Surface groove, Fluidity test, Mold coating

1. (ZLBHIZ

PREIL, WL TR A oeE TIED LA
IZWiE LiAx, HINOKRZGELIM L ThH 5. HhiEd
TrATIEHHEMNNOBHORRE S - 7- 220
(Frv BT 1) IEEEZ RE - BE ST 5720
TEAR D B B EEDS @ <, AEHEZR TR 0 B A3 EL ik
KRG TE D .

LoL, shiECldmaed (LR, 8l oiih
% EE, MEREOSEIEREREZELTH

ERETONERDD O 2, RESCHERED
%ﬁ,%%%ﬁﬂ@ﬁﬂﬁ&iﬁ%ﬁ%ﬂﬁ%%
T, RERIMMOMITIEHRTEL 25, &5

B DGR RIE 72 EI3MIZ K> TR D729,

R B DB IERPE D 72 6D DRI BN T2
VEN DD, ZIUIEHFR O N THET 5 i ma
JBE D FAVLEERE ORI LV Z & B ERND—D

WZhoTEY, ElEDL=D
HMEMELE L TND.
Bz, BESREEECIRESE B W T, Bt

122 < DFRERC/E

PRSI S 2 (R 3 2 72 O IR BRI &R e 1 12
m&%%V%%@%%Hfé:&ﬁﬁbnTmé
DA LhL, ZNHORIRIC K DFEDOENIIH

LTI >TELT, FHORBR TV T BN
TW5.

ARFFE T, MLV iREENm Ed 5 A
N=ALERLNNCTHEEBIL, TOMREEE
T 25 Z L TR ORI OE ISR T 5
ZEEHME L.

2. REBRAE
2.1 RBREE

B & R 572, Fig. 1 ORI~
%%%%wfﬁ@E%Mﬁbt X ¥ BT o ol
o EALZIE, HERGIEO T2 Smm U5 FRE D%
R 7% Tt BT, KEFm~Ofiia ZEL
SH L0, BRI Z 2deg EHITHIR S &
7o, FEEIL S45C THRUEL, FABIZITARA R
LTI &% SKD61 TRYEL 724 v




ACAC 7V 3 = & B A DB RIE T SRR Hih O 5
Stopper
K type sheath thermocouple Upper mold (Insulation) K type thermocouple
. Cav1ty Lower mold (Insert die:SKD61) Molten metal
Alir vent Flow direction i Insulator
6mm .(/ : i‘%‘v‘;{‘ - -:- Tundish
A =3 2
2deg i > .
N
f——lSmm Ktype therngg;ﬁif L 225mm__ 15mm —» Smm
‘\ﬁ#
Fig. 1 Schematic drawing of experimental apparatus
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Table 2 Mesh conditions
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Number of tetra elements

Number of nodes

Table 3 Materials of experiment model

Materials| thermophysical properties
Thermophysical S50C JMatPro
Insulation Insulation ProCAST data base
Cast AC4C JMatPro
Air Air ProCAST data base

Table 4 Heat transfer coefficient between two materials

Material 1| Material 2 |kW/(m?-K)"!
Castings | Coated die 1
Castings |No coating dig| 3

Insulation| Castings 0.1
Castings Air 0.01
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Basic research of affects for residents’ awareness of city planning by activation
measure in central area of Gyoda city
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By the Urban Planning Law of 1992, it has become the duty to reflect the opinions of citizens in
town planning. Workshop Nationally general that citizens participate. Also, in the continuously
vibrant municipality, a citizen often works on community building in independent way
personally. But, there are not study examples that evaluated the influence that independence
gives to a workshop quantitatively. In this research, I am Focusing on each utterance contents
and independence at the held workshop in Saitama prefecture Gyoda city, the study of effective
workshops. Divided independence into six factors were quantitatively evaluated. utterance
content was evaluated by classifying the quantity and quality of utterance. In the relationship
between the distance and independence from the theme, it was found that spontaneity and
self-assertion is high. People who have this independence is considered to be an ideal person to
workshop. By this person to participate in the workshop, it can be carried out effective
workshops.

Abstract

Key Words : Planning city, Citizen participation ,Independence, Meaningful workshop, Consensus building,
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Fig.2 Awareness of a maintenance project
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Fig.4 Details of town development evaluation items

that showed improvement
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Fig.8 Town planning satisfaction and frequency of the

local action
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Fig.10 Effect of maintenance projects on residents'

awareness of town planning
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Abstract In recent years, internships (hereinafter abbreviated as IS) have been attracting attention.
At Institute of Technologists, a 40-day long-term IS is conducted.
According to the report on student satisfaction in basic internships compiled by the Institute of
Technologists, about 98% of students show a high level of satisfaction with IS, However,effects
of IS student’s employment choices and awareness of working in society are still room for
consideration.Therefore, in this study, we conducted a follow-up survey on IS for all students
belonging to the construction department of Institute of Technologists from 2018 to 2019.From
the results of the survey, current long-tarm IS gained high satisfaction from students but it is
guessed that many students have not been utilizing their experiences enough.
From the above, assisting students is important to reduce problem such as miss-match. For that
reason, it is necessary to conduct IS which is easy students to image awareness of working in
society clearly.In addition, conducting this survey over time, it can be index that makes students

and company understand each other.

Key Words : Careeer education, Regional industry recovery ,View of occupation development,
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New public transportation system in Nagatoro, Saitama Prefecture
Basic research on validation of the model plan
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Abstract The absolute number of users of public transportation in rural areas, especially bus transportation,
is on a downward trend due to the decreasing population and increasing car ownership rate.
However, for those who cannot drive a car, such as the elderly and the young, bus transportation
is one of the necessary means of transportation. Nagatoro-Town in Chichibu-gun, Saitama
Prefecture has no public transportation system except for Chichibu Railway and taxis. In order to
introduce sustainable community buses, Nagatoro-Town has been implementing a four-year plan
to establish a public transportation network. In FY 2017 and FY 2018, basic surveys and
workshops were conducted to identify lifestyles and needs, and we have examined operation
plans. Based on these data, we conducted a demonstration experiment in FY 2019.In this study,
we conducted attitude survey of the users and the residents' after the experiment in FY 2019, in
order to identify the stakeholders who are likely to use the system and to verify the effectiveness
of the model plan.The results of the study revealed that the stakeholders most likely to use the
system were elderly people for shopping and medical care purposes.

Key Words : Planning city, Public transportation, Mid-mountainous region, Demonstration experiment
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Table 6 List of major requests for the four layers
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The purpose of this study is to evaluate the training time and the accuracy of the work
quantitatively, focusing on the training of Grade 3 of National Trade Skill Test &
Certification(NTSTC) for the skill education of young people. Based on the results, we will
make a basic study on the ideal guidance and optimization of education that young technicians
require to acquire skills.
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Verification of the effects of a new internship aimed at improving
students' employment awareness
-Panel survey for CPM internship students-

Tatsuya ARAI !, Reina NIRAZUKA "2, Kaname TAJIRI™, Kazushi MORIYA ™, Souta KIMURA *3

*1-2 Graduate Student, Graduate School of Technologists, Institute of Technologists
*3 Professor,Dept.of Building Technologists,Institute of Technologists,Dr.Eng.
*4 Part-time Lecturer,Dept.of Building Technologists,Institute of Technologists

*> Technical Teacher,Dept.of Environment and Construction,Saitama Prefectural IZUMI High school

Due to recent changes in social conditions related to employment, efforts to support good
matching between students and companies have become important in university education. The
40-day internship at Institute of Technologists is a valuable program to improve students'
professional skills and build relationships between local companies and university students.
However, the impact of this internship on students' employment awareness has not been fully
analyzed. Then, as one of the means to solve these problems, Institute of Technologists newly
designed and implemented an internship program for the purpose of forming employment
awareness of university students.

Therefore, in this study, we conducted a survey on the employment consciousness of
participating university students for the purpose of clarifying the effect of this new internship on
students.

Abstract

Key Words : Internship program, Promotion of local employment, Career education at university,
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-Example of a surveying company-
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- Example of a construction company -
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items-Example of a surveying company-
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-Example of a surveying company-
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- Example of a construction company -
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