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SUMMARY

The expansion joint is an important part of the bridge, but the failure is occurred on
the non-shrinkage concrete which is connected to the slab of the bridge and the
expansion joint, and the other problem is the release of anchors in expansion joint due
to the impact and vibration during the driven car on the bridge, especially an
overloaded car. In this study, to overcome the failure of non-shrinkage of concrete, the
elastomeric mortar is developed. The elastomeric mortar shall be a polyurethane
material compounded with an aggregate system to develop an excellent bond to a
variety of swfaces, including concrete and steel. It has excellent flexibility
characteristics, high load bearing capacity and is not prone fo spalling or cracking. The
development of elastomeric mortar has been finished with respect to mechanical
properties, and also to verify the durability of it, many experimental work has be done.
To prevent the release of anchors in the expansion joint, the special anchor has been
developed instead of the screwed anchor which is used on site now. The special anchor
shall have a higher resistance against impact and vibration than those of the screwed

anchor. It was verified with fatigue test over 2,000,000 cycles
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increased by intervals ou to
7 feet or untill the specimen

cracks

Item Physical property ASTM test method Requirement
Tensile Strength D 638 750 pfrll(li MPa)
O,
Elongation at Break D 638 2r(r)1(1)n/)
g?l{)f}f;esbs) D 2240 30-49
Compression Set 50%
(22 hrs @58°F) D 3% max.
Binder Tear Resistance D 624 SOHIE;/ mn
Water Absorption 3%
(by weight) D 570 max.
) 16%
Heat Shrinkage D 1299 max.
: Tensile 50 psi(5 MPa)
Oven Strength 750 psi a
aging
72 hrs) Elongation 150%
Compressive Strength D 6% 2,200 pISIilgllf MPa)
Resilience 90%
(@5% deflection) D 6% min.
Pot Life :
(@SoF) - 10 min.
Specimen are cast discs
@20 F(—'Zg C) with 25" diameter 0.375" no cracks
) thickness.  Specimen  are
Binder and conditioned for four hours at
Aggregate @32°FQT) |last temperature. A one no cracks
pound steel ball is dropped
R ehsril Sti(;fc e onto the center of the
specimen through a plastic
tube from an initial length
f 5 feet. The drop height i
@58°F(70T) © ee © drop height 18 no cracks




E 1960 =2E nj=9 D.S. Brown Company(www.dsbrown.com)s &%
A g3 IES FAE Lo “Delpatch”’?} "PaveSaver’ #H= AEH o
E EF2 1452 - 0F BHEe/AH8 8 B4 Z 38 E(elastomeric concrete)S 1)
& FHeRZ A MA FF3t It
‘DELPATCH"= &3 22 5] gl
‘1) High-load bearing capacity - 3 &2} ois T4
2) Outstanding anti-spalling properties - LA %5 BF5A
3) Excellent adhesion to concrete and steel -~ -3+ H =5
4) Impact resistance - X9 ] 2 A A
5) Compressive strength - X9 &7 %9 &4
6) Chemical resistance - 11%¢] 8rekE A gA
7) Ease of installation - §°]3 24 A

% 24 Delpatch™ ELASTOMERIC CONCRETES] 24
Physical property Test method Requirements
Tensile Strength ASTM D 412(mod) 69?115 si
Elongation at Break ASTMD 412(mod) 2%
Hardness 50
(Durometer Type-D) ASTM D 2240 ) min.
. 800 min./
Compression Stress [psi] ASTM D 6% 1400 max.
-deflection(5%)
properties Resilience ASTM D 695(mod) 9% min.
Impact, Ball Drop
(@-20°F. no cracking) ASTM D 3029(mod) >10ft
Fluid Immersion] wt.%] 89
(change after 70 hrs in room ASTM D 471 ma;)(
temp. Jet fuel) ]
B 400
Adbesion to Dry Bond min.
concrete
[osi) Wet Bond - fﬁg
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Physical property Test method Requirements
Gel Time Tex-614-] 1 min. -
[min] Testing Epoxy Materials 60 max.
Wet Bond Strength to concrete Tex-618-] 250
[psil Testing Elastomeric Concrete min.
ASTM D 579
Standard Test Methods for
Compressive Strength of
Compressive Strength o D 2,000
(4 hrs) [psi] Chemical-Resistant Mortars, i
Grouts, Monolithic
Surfacings and Polymer
Concretes, Method B
Compressive Stress [psil Tex-618-] 2,000
(@0.1 in, 7days) Testing Elastomeric Concrete .
Tex-618-] 65
Resilience [% ;
estie 2 Testing Elastomeric Concrete min.
ASTM (CB884/C884M
Thermal Compatability Standard Test Method for No
(after 9 cycles, 1 cycle; 8 hrs Thermal Compatibility delaminating or
@607C, 16hrs @-217TC) cracking
Between Concrete and an
Epoxy-Resin Overlay
H =dE EAA= Els A A A Q1 3183 ARl BASF

(http://www buildingsystems.basf.com)2 ZAHESY EL& ZAE9 7144 AL
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Physical property

Test method

Requirements

A=A BS6319: Part2 58 MPa(450 kgf/cm®?)
2 fa il ISO 178 14 MPa(100 kgf/cm®)
FHEAE ASTM C597-83 195 GPa(180000 kgf/cm?)
AFZ= ISO R527 6 MPa(70 kgf/cm?)
ZAZHRERARE BS6319: Part2 ZIYEE B3 Eo F
a3 G A S ASTM C531 24 x 10%¢C
QAEE BS874 11 W/mTC
EWAF BS2050 3 x 104Q
A BS6319: Part5 2100 kgf/cm®
EHEE HHZA BS476: Part? Class 2
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@ FT-IR

24

B4Y 232 E Degussa BB

100.072 -
e . - ./I.\ o e e e e
C g, I 5
Vo h
L 1 I IR
LA
| s
X 5968
851 292452 et i
: W i »
%T | b ! ‘ # \v
o 172548 ecm-1 i i b & |
152445 erict POA { "§|i hte
a0 POV s
li f ‘| . / 769&5‘3 cm-1
BT
3 121301 em-1 k’;
03848 et
856278 . : : : : !
4000 3000 2000 1000 850
Wavenumber ferm-1]
{Comment] IMeasurement informationf 00000 e — Memory-1
Sample Name Model Name: FTAR-4100typeA
Comment -Serial Number B050461016
User 280
Division Light Source Source #1
Company P 2 Detector Detector #1
Accumulation 30
Dats Inf tor] Resolution 4 cm-1
ntormation, Zero F Gn
Creation Date 2007-04-10 2% 5:21 Apodizf}.’fn Cosine
Da(ga arcay type !.}near data array. Gain Auto (8)
H v forn-1} Aperture Auto (7.1 mm)
\s’;’g‘:a' S/g) 293 e Scanning Speed  Auto (2 mmisec)
349.595 om- ter Auto (30000 Hz,
End 40006 cm- Fi (30000 +z)
Data pitch 0.964233 em-1
Data points 3476
Bt B HIE Jdindo HIE
40 oo - .
TR I . e
e !
3319.35 o1 \l
! {
i
90+ “
%T L
1725.0=1 tm-1
80|~
78 Lo . :
4000 3000 2000
Wavenumber [orn-1]
-[Comment] [Measurerrierit Information} N
Sample Name Model Name FTIR-4100type,
Comment Serial Number BO50461016
“Usér
Division ) Light Source Standard
Company Bezd Detector TGS
Accumulation 30
{Data Information] -Resoluion & om-1
t - Zéro Fil O
Greation Date 2007-04-12 28 10:01 e Cosing
‘Data array type Linear data artay Gain . Auto (4}
Horizontat Wavenumber [cm=1] Apertire Auto (7.1 mmy)
\s/?amncal Z‘:; 893 om-1 Scanning Speed Auto (2 minfsec}
953,093 om- Fil 30000
End 0006 cm-4 iter Auto (30000 Fiz)
Data piich 0.964233 cm-1
Data points 3476

19 32 71

FEA FT-IR 24
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2neta ldeg |

% 3.3 7] FERA XRD/XRF 41(1)
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Peak search

B-Mmay 1 mi Ly el bt
v mum f 1 v ooo
2 |
|
|
. |
% =
et ——— . i 4
000 60000
aineta ldeg.|
2006-May-26 03 35 24 Page-1
- — — I
| Peak search
i 4
8 a . FHHM 1-va =
[
1 50 420 1 11}
17 54 1BD 1 3
5% 260 1 2
57. 360 AEENE 1 B
59 B0 0. 141 1 6
21 63 820 0. 084 1 4552 12 2 !
22 67 G40 0. 165 1 383g 183 8
23 BB . 060 D.t41 1.3764 ard ?
2 73 400 D 094 1 2869 67 2
28 75.220 oot 1 2622 55 1
26 75.560 o118 1.2573 BE 2
27 71 280 0165 1 2336 a0 ?
28 79780 0 094 12011 14 2
29 81.080 0.0m 1. 18514 68 2
a0 B1.400 0_1B8 1.1812 137 3
#ODE-May-26 03 35 26 Page-2
=z 5 B A
¥ 3.3 7|¥& $EFA] XRD/XRF #4(2)
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UFHE | KASO7C086 e
Al 8 4 3
Al E = 4 g g { 2 © wi% order )
EE ~ -
g Ny Na Mg Al Si . P 8
DEGUSSA e B o . . s
By E .;19. <i6 10 , major B le 10
njZAd el 107 1072 107 major | <107 <107
Ci K Ca Ti Cr Mn
DEGUSSA 2 Y o " i o
SazeE 10 10 10 10 <10 10
o=ZAeld | Qo 1072 pajor major - -~
Fe Ni Cu 7n As Rb
DEGUSSA N i A . _2; L,
BNEFE mégor 190 10 10 10 <10
nj Al g] 2 102 <107 - - - -
Sr i Y
DEGUSSA 3 L
o] Zalg] & <107 107 10°
FPCO7-1B (1) Advanced Analysis Center A4 (210 x 297)

19 34 7]1¥ FEA XRD/XRF A @23
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@® TGA

_ Sample $086-dequssa
Size: 134170 mg

| il CATADatalTGATS086-d

TG A 1ié 86 egussa
Run Date: 07-Mar-2007 11:01

Comment: 10__ Clmin N2 50mlimin

i

Instrument: 2050 TGA V5.4A
286.20°C
}H?‘—\ I f
|
B
!
i
g 4 2%
S \ 100% o
»\18.14%
\(2,433mg)
\
|
\
39248°C \
. . i B u
“ P
g: I T T 1 q 1 ' T i T l T T T ' T T i
0 200 400 600 800 1000
Temperature (°C) Universal V4 2ETA |
28 35 71¥ FEA TGA £4
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BASFA A3} st 3 8] ol(www.basf-cccokn) 25-H IF NFo| 4R TEIAZR =

Jel ABHL Q= HHBAAE RS (F)TA AR L

49 dse 0w 2o nBHUY.

G FEHIS BHTAYE sjto] PLMOT HRBYe] FHHYoH, BAE
ARE QAAEY MEOZHE Imm oaE F& A7A 483 (bottom
ash) £& 288 A% ZA7 A$IU. TH AW £502 UL F

| £FA=o] A7]E AASTM D2240 A= : ¢ 50)2, vielg 7t 299

2

@ FT-IR B4dA 2IFEHAFTY AFHL Fg9dad 59932(2260~2270
Wavenumber[cm-11)7} &&= o, TDI 2 MDI AlF doliAlololE
7 F dads & Idoh

® XRF #4237 ZFeA{ s@4ZAYUE AN ¥E F71E22 7420608 &
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F37F AANEE FAriFerE A3EAE Jle: YEY] i 12 &Y &
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¥ 313 28 E

e

£ R A= (g/cr) - FdYA ( HZHA (cr
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288 ~

P 2 F - 7 ~9 6,000 ~ 8,000

A ° 204
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FHAESH = ¥F 1.89~-2772 2 HYJF EXT T4m o)stE B 12 &
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Mor-10dy(1) 69.8 0.51 2222 | 1741 314 ditto 0.36 ditto

Mor-10ds(2) | 73.6 0.67 2345 | 1811 314 ditto 0.38 ditto

Mor-10d(3) 700 | 041 223.0 | 1308 314 ditto 0.36 ditto

Mor-15dy(1) - - - - - - - -
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CM-15d5(3) | - - - - - - - -

EC-10dy(1) 105.4 2.15 3355 | 3266 | 314 ditto 0.54 ditto

EC-10d,(2) 875 243 | 2787 | 27117 | 314 ditto 0.45 ditto

EC-10du(3) 89.0 3.06 2835 | 2352 314 ditto 0.46 ditto

EC-15dy(1) 124.6 3.90 396.9 | 5091 314 ditto 0.64 ditto

EC-15dn(2) 125.5 3.87 399.8 | 4876 314 ditto 0.65 ditto

EC-15d,(3) 121.6 3.12 3872 | 4285 314 ditto 0.63 ditto
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EFFECTS OF EMULSIFIERS ON THE PROPERTIES OF
STYRENE/METHACRYLATE -TYPE SUPERPLASTICIZER IN CEMENT PASTE

S.M. Negim, M. MLH. ayoub, 5.Y. Cho and S.H. Ean
Department of Polymiers and Pigments, National Research Center, Doldd, Cairo, Egypt
Jindo Chemical Co./ Korea Polytechnic University, Shiheopg, Kyeonggy, Korea
elashmawi5@wvahoo.com

Abstract

This paper described the influence of various types of co-emulsifier such as dodecy! benzene suiphonate
with poiy vinyl alcohol (DBSS/PVA) and DBSS with poly oxyethylene glycol monomethyl ether
(DBSS/POE) on the copolymerization of styrene with different methacrylate monomers and or the
propecties of Qrdinary Portland Cement (O.F.C.) paste. The obtained latices were characterized by 'H
NMR, rheological and morphological techniques. The theological features strongly depende not oniy.on
the type of monomer but also on the type of emulsifier used. The viscosity measurements showed that all
Tatices behave as a non-Newtonian shear thinning (pseudoplastic) fluid. Setting time and consistency of
the cement paste. combined water anc compressive strength of the hardened cement were studizd. The
results obtained showed that the addition of copolymer latices improve most of the specific characteristics
of O.P.C. The combined water, the compressive strength and the setting times increased by addition of
fatices to O.P.C paste. The influence of co-eraulsifier DBSS/PVA on the copolymer latex and on the
physicomechanical properiies of G.P.C. is better than those of co-emulsifier DBSS/POE.

1. Introduction
Admixtures are natural or artificial chemicals which are added to the concrete before or during
mixing. The most often used admixtures are air-entraining agents, water reducers, retarders and accelerators.
Admixtures are used to give special properties to fresh or hardened concrete. Admixturss are used to over-
come difficult construction situations, sucli-as hot or ccld weather placements, pumping requirements, early
strength requirements, or very low water-cement ratio specifications. Water reducers are used for two
different purposes in cement concrete: (1) to lower the water content in plastic concrete and jncrease its
strength: (2) to obtain higher workability without adding water. Water-reducers will generally reduce the
required water content of a concrete mixture for a given workability 2

2. Experimental

2.1. Semi-continuous Emulsion Copolymerization of Styrene with Methacrylate Monsmers

Copolymerization of St as a main monomer in conjunction with BuMA, MMA and GMA of the same
feed monomer compositions (5/5) were prepared by the technique of semi-continuous emulsion
copolymerization processes. Two types of co-emulsifiers, namely, DBSS (2.6 g)/PVA (1.5 g) and DBSS (2.0
g} POE (1.5 g) were independently used in the emulsion polymerization processes. The co-emulsifier were
dissolved in 50 ml of distilled water and charged into a 250 mL three-necked- flask. The redox initiation
system composed of KPS (0.81 g)/NaMBS (0.57 g) was added to the flagk during mechanical stirring at 500
rpnt. The co-monomer (50 g) (St/methacrylate) monomers were added dropwise (about 12 mL/hr) during the
stirring process at 63 °C using an antomatically controlied water bath uader nitrogen atmasphere for a period
of 4 iy and another 1 br at 80 °C. -

2.2. Ordinary Portland Cement

The raw materiats used in the present study as previously men mentjoned PJ,

3. Results and discussion

3.1. Characterization of the Prepared Copolymers

3.1.1. "H NMR Spectra .

The data of *H NMR spectra for the copelymer of St with BuMA, MMA and GMA ere given in Table
1. which shows the chemical shifts and the correspondence characteristic bands. It is clear that the 'H NMR
spectra give good information about the structure of the obtained copolymer.

3.2. Rheological Properties of Prepared Copoiymers

3.2.1. Power law and Bingham

According to our instrument (Bohlin} Soft-ware, we can automatically get the following values:

{- Newtonian viscosity (Pas) |
2- Power low viscosity (Pas) and power Jow index {»);
3- Bingham yiclds value, 1, (Pa) and Bingham viscosity (Pas).
The data represented in Table 2 and 3 clarify the following aspects: -
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Synthesis of Water-Soluble Polyethylene Glycol Grafted with Maleic Anhydride
and Its Application in Cement Admixtores

E.S. Negim, N. N. Rozik', 29 9% A4+
Korea Polytechnic University,
"National Research centre Egypt,

*findo Chemical Co.. LTD,
{elashmawiSivahoo.com’)

Modification of methoxypolvoxyethviene (MPOE) with maleic anhvdride (MA) has
been prepared as grafted copolymer by the reagtion of MPOE and MA. The unigue
structural feature of the prepared water-soluble copolymer has been confirmed by
FIIR. and 1H NMR The effects of walersoluble copolymer on the
physico-mechanical properties of Ordaniary Portland Cement {OP.C) pastes were
investigated  The results showed thai the addition of aqueous solutions from the
prepared copolymers 1o the cement improve most of the specific characteristics of
{OPC). As the concentration of the watersoluble copolymer increases. ihe
water-to-cement (W/C) as well as selting time decreases. The combined water confent
increases with addition of the copolymer to the mixing water. The compressive

strength was sharply increased at nearly all hydration ages.
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Propeérties of High Impact Resisting Moitar based on Polyurethane

o &8 - A B8 s 4T CEHB T
Lie, Chin Yong Choi; Dong Uk Ha, Sang Su  Kim, Dong Wan -

ABSTRACT-
Phe dxpansion. joint. is an ‘important: part  of the bridge: but the. failure-’is otcurred on the
non-shrinkage: concrete which is gonnected to the slab of the bridge 4nd the expansion joint, and .
the other problem is the “telease of -anchord in expansion joint due 0 the impact “and vibration
durinig the drivew ¢ar on the bridge, especially ‘an overlpaded car, In this stidy, to overcome thy:
failure of non-shrinkage of Conceele; high ‘impact resisting mortar is devéloped. The high impact
registing morar shall be @ polviethane material compounded with an . aggregate- system to
develop excellent flexibility characteristics. high loud bearing capacity.
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: ABSTRACT UL e

The fiilure of ex;:anéioxi joint Tor: Bridge i3 generally Soctved on e o fmkage :mnarv",
angd other prob]em is the Telease of anchbﬁ; ft &xpansxon jeint due o the,
.durmg the driven ‘car. on the imdga In"this study,. 1o ourwmn the faitire of expansmn et by
the Tailare' of non -shrinkage, ‘the. elgstomeric. mortar “is developed, - The pull-out cagacity -
developed elustomeric: mordar cosr;pamdfwi'th that of non-shrinkage
system: which ¢an be change easily and prevent & fracturé of expanshu

Voreover: the anchior -
int is developed,
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