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Abstract: Because of the significant characteristics of cementitious grouting materials (‘CGM’) include high
fluidity, micro expansion, and high strength, it has been widely used in various engineering projects and showing a
trend of continuous differentiation in properties. For the development and application of CGM, the development
history has been summarized in stages firstly. For the second, the classification of CGM based on its characteristics
of properties, application field, and the correlation between each other has been analyzed and summarized
systematically. Typical application cases of CGM with different uses were introduced according to its classification
by application field. Finally, by combing through the development situation of CGM standardization in China, the
future of development and application of CGM is prospected, and several suggestions of research and engineering
application were proposed.
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Table 1 The preparation technology and research results of early strength and rush repair type CGM
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Table 2 The preparation technology and research results of high and ultra-high strength type CGM
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Fig.1 The correlation among the basic composition, classification by properties and application of CGM
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Fig.3 Renovation and reinforcement of concrete structures
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Fig.7 Typical diagrammatic drawing of pre-stressed anchor bolt foundation for onshore wind power project
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Table 5 Main foreign standards related to CGM

TSR, T sob AR AR
N 2N
JEBPRHHIXCAR e i (ASTM. CEN)
WA AL DNV-0S-1101 Design ~ shE ASTM C1437-20 Standard Test Method for Flow of Hydraulic Cement Mortar™
of Offshore Wind Turbine ASTM C939/939M: 2022 Standard Test Method for Flow of Grout for
Structures'® Preplaced-Aggregate Concrete (Flow Cone Method)""
FEATME API(2014) Planning, EN 13395-2: 2002 Products and Systems for the Protection and Repair of Concrete Structures -
Designing, and Constructing Fixed Test Methods, Determination of Workability - Part 2: Test for Flow of Grout or Morta®
Offshore Platforms-Working Stress B Egm A ASTM C109/C109M: 2021 Standard Test Method for Compressive Strength of Hydraulic
Design™ Cement Mortars (Using 2-in. or [50 mm] Cube Specimens)’”)
EEM B SRS ASTM ASTM C942/942M: 2021 Test Method for Compressive Strength of Grouts for
€938-2019 Standard Practice for Preplaced-Aggregate Concrete in the Laboratory!™
Proportioning Grout Mixtures for 4] & ASTM C827/C827M: 2023 Standard Test Method for Change in Height at Early Ages of
Preplaced-Aggregate Concretel™ Cylindrical Specimens of Cementitious Mixtures'”!
R IMARHE EN 934-6-2009 prEN 480-3: 1991 Admixtures for Concrete, Mortar and Grout, Test Methods, Part 3:
Admixtures for Concrete, Mortar Determination of Shrinkage and Expansion®"
and Grout - Part 6: Sampling, ASTM C940: 2022 Standard Test Method for Expansion and Bleeding of Freshly Mixed
Conformity Control and Evaluation 4y ke Grouts for Preplaced-Aggregate Concrete in the Laboratory'®"!
of Conformity!"™
Ui E R S T PATR EN 480-4: 2006 Admixtures for Concrete, Mortar And Grout - Test Methods - Part 4:
HSE(2002) Pile/Sleeve Determination of Bleeding of Concretel®
Connections'™ A Foe EN480-10: 2009 Admixtures for Concrete, Mortar and Grout - Test Methods - Part 10:

Determination of Water Soluble Chloride Content'®*!
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e ) NPT Ik

HAlT, FEAh—LK PSR B 7= b e
CIR I R RO AAHSE= M40, #5[E BASF A H]
ZE771) Materflow9410 . Materflow9360 TIRESRRL, 28 d 4
JESREHA/NT 130 MPa, A/NF 120 MPa; Fit- Sika
STV SikaGrout®-3310 FIFENRE, 28 d HiEsEA
/NT 125 MPa; P14 Densit /A R4 DUCORIT S8,
DUCORIT S5R HUHESRL, 28 d PRI HIA/NT
110 MPa, A/NT140.7 MPa; Hiiidl NAUTEC /A=

A NaXTMQ130 FUHEERL, 28 d HUESREA/NT 130 MPa,
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T B KU IEHESORL ™ S AR TR A 7 55 N FH SR AR
WK, KRR AT AW £, 5 iLE2
R AR e, MERHEREZLR W IEAN KT, TR
AR IEAWIH SO S . R s S TR
VCPRE SRR bR (TSN . BRI RmEAKE)
mE 6. 7Wim.

R 6 [E NIKPETEREI AR Sbn e LSRR 2 RE
Table 6 Domestic product standards and main properties of CGM

FriES R S FHTE

FEERRE (BIE ., mE . WK

COKPEEES B Heml —RIE
R 84 W, Hb AR A
[, VEEE b

W . PHAEA/NT 260 mm; 30 min {4 B4 EA/NF 230 mm
PUESREE . 1d A/NT 22.0 MPa; 3 d A/NT 40.0 MPa; 28 d AS/VT 70.0 MPa
REEEE, 1 d AT 0.020%

WA, T EWIRIEAKRT 35 s CRHERSIEL ). IZEPIARIEA/NT 340 mm CEHERSIEZ ), 250046
EAV/NT 290 mm (FEHERSIE ). VIEPIARIEA/NT 650 mm (PREY A ); 30 min fRHEMH: 1249

WREAKRT 50s (HMENZNE ). [IZEA/NF 310 mm (FAERIE ). [TI2EAV/NF 260 mm (#4ER3h

PUESREE . 1d: ASO A/NTF 15 MPa, A60 A/NT 20 MPa, A70 A/NT 25 MPa, A85 A/NT 35 MPa;
3d: A50 A/NT 30 MPa, A60 A~/NT 40 MPa, A70 A/NT 45 MPa, A85 A/NT 60 MPa; 28 d: AS50
A/NTF 50 MPa, A60 A/NT 60 MPa, A70 A/NF 70 MPa, A85 AS/INT- 85 MPa

PUEREE . 1 A/NTF 35MPa; 3d A/NTF 60 MPa; 28 d AS/VT 85 MPa

BHELY 55 TeILHE AR

). IVZEAR/NT 550 mm (PHEY R )

REAZAKE, 30 0.1%~3.5%; 24h 5 3h 222K 0.02%~0.5%
ComnEs: AWANEERRE  FEhE. ®IGEAR/NT 300 mm; 30 min B {EA/NT 260 mm
FAEMFER S
Hl ) 161 RIBIEREIAE BEKR. 3h A/NF 0.02%; 24h 5 3h 2254 0.02%~0.5%
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2k 6
FREAFR 7 A ] FEVERE bR CRBIEE . S k%)
CHmnEsE WINEIER  wRAER R
HERER  ENGERE W3 FIRMEA/NT 300 mm; 30 min A& B EA/NT 260 mm
&) 67 HRKJeSHE PURBRE . 1 d AN 35 MPa; 3 d A/ 60 MPa; 28 d A/ F 85 MPa
W BEEIEIKR, 3h N 0.02%~2%; 24h 5 3h 22N 0.02%~0.4%
IR AV R HES L -
WEE ., WIEAEA/NT 300 mm; 30 min £ {HA/NTF 260 mm
PURSREE  TURFE 1 d A/NT 35 MPa; Tl IR 3 d A/NT 60 MPa; Tl IR 7 d Fewgs 21 d AT 85 MPa
AR, 3 h 2 0.02%~2%; 24h 5 3 h 225 0.02%~0.4%
Crokiy BRE LT WSE. FILARTEN 18+4 s; 30 min fREAEA KT 30s
R SR RSB R, 7 d PURBREA/NT 35 MPa, PR EA/NT 6.5 MPa; 28 d FUHSREEA/NT 50 MPa, BiifrimE A
TR TR /NF 10 MPa
AREEAL: ) 1881 HHEKZE, 24 h N 0%~3%
KPR SFLIE WA FLIERE  KURSKPRREE . BILRME R (18+4) s; 30 min FREA{EA/NT 28 53

) )

(A TR B
1z I FLIEHER
G B

(AR TR
LN
Kty o

CHRE L e
SBPRE) 0

(i RS
I
B

HH PR, 7 d PUESREA/NT 28 MPa, FUHTHREA/NT 6.0 MPa; 28 d L EHREA/NT 40 MPa, HiiirumEA
/NF 8.0 MPa

B KR, 24 h 4 0%~1%
MR, 7dH 0%~0.1%
P TAREE T BB . FIREAKRT 17s; 30 min fREEAKT 20's; 60 min shERBIEAKT 255;
NOFALIE . 8RB, 7 dBURIREA/NT 40 MPa, LT EEA/NT 6.0 MPa; 28 d: HUESREEA/INT 50 MPa., Hidfrom
TR F14 RSB A/NF 10.0 MPa
SEMEFHMERRE A Ik, 3 h R 0%~1%; 24 h K 0%~2%
RN MR, K 7d 4 0.03%~0.1%
ARG WBIEE, WIHAEAKRT 17.0s; 30 min fFEEARKT 20.0 s; 60 min {REBEEAKT 25.0s;
TN EEREL R, 7 d BURRRE /N 40.0 MPa, HUUTREEA/NF 6.0 MPa; 28 d: HUESMREEA/NF 50.0 MPa, HARE
SRR TN S5 IR RIS s BRI AN T 10.0 MPa
BHGAF L KIS B HEIKR. 3 h 2 0%~1%; 24 h A 0%~2%; 3h 5 24 h HHEKRELEASKT 1.0;
Fd MR, Kk 7d 4 0.03%~0.10%
WRLEMIE  REIE. WIGAME: a1 AA/NT 320 mm, Ja [TADR/NF 320 mm., 55l A A/ T 320 mm; 30 min
Wk B, HaR 1 BUR/NT 280 mm, 58 [ BUA/NT 280 mm, i@ HUA/NT 290 mm
BHGA R PURMEE., 2h: F3R 1 BA/NT 20 MPa; 8 h: Hi I RUA/NT 20 MPa; 24 h: F5i [ BA/NTF 50 MPa,
FEH] B [TAUA/NT 40 MPa 35l AR /NT 20 MPa; 3 d: Sl #AS/NT 40 MPa; 28 d: i [ BIA/NT 60 MPa,
FR TRA/NT 60 MPa, il BA/NT 60 MPa; 56 d 5 28 d B3R LL(EIIA/NT 1.0
PrdromE ., 2h: Bk [ BUA/NT 4 MPa; 8h: i [[ BUA/NT 4 MPa; 24 h: Hag [ BUA/NT 10 MPa, H
i [TAUR/NF 6 MPa, il ALAN/NT 4 MPa; 3d: 3l ALR/NT 6 MPa; 28 d: ik [ BUA/NF 10 MPa,
FLR [T BA/NT 10 MPa, R BIAR/NT 10 MPa; 56 d 5 28 d HLdrsm B AR/ N T 1.0
E KR . 3h H 0.1%~2%; 24h 5 3h Z 7K 0.02%~0.5%
1 X =4 . UHPG-80:
POMER WS WRENEE. WILAMEAA/NT 290 mm; 30 min AR BB {EA/NT 260 mm; 60 min 47 B {EA/NT 230 mm
BARAE SN A, 1 d: PURIREA/NT 30 MPa; 3d: $UHEMREA/NT 60 MPa; 28 d: PLEIREA/NTF 80 MPa, Hiifr
BHZRWER  SEA/NT 10.0 MPa
TR BEEEER. 3h 8 0.1%~3.5%; 24h 5 3 h 2255 0.02%~0.5%
TR AR UHPG-100:
WA, PIHAEA/NF 290 mm; 30 min AR {EA/NF 260 mm; 60 min £ B {EA/NF 230 mm
TR, 1d: PURBREA/NTF 35 MPa; 3d: PURBREA/NT 65 MPa; 28d: HUERIREA/NT 100 MPa, #i
P A/NT 11.0 MPa
ETAIEIR . 3 h o 0.1%~3.5%; 24h 5 3 h 22K 0.02%~0.5%
UHPG-120:
WA PIHAEA/NF 290 mm; 30 min R {EA/NF 260 mm; 60 min £ B {EA/NTF 230 mm
MR, 1d: PURBREA/NTF 40 MPa; 3 d: PUEBREA/NF 70 MPa; 28 d: HURIREA/NT 110 MPa, #it
PromEEA/NT 12 MPa; 56 d: HUESREEA/NT 120 MPa, $idTiEA/NT 12.0 MPa
KR, 3h R 0.1%~3.5%; 24h 5 3h 22N 0.02%~0.5%
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{IGM®-SP %  Fififth . 1 - XUHL JGM®-SP101 %4 .

FINHLIERLHE 5 KL L

VBN . IR {EA/NT 290 mm; 30 min £7 B {EA/NT 260 mm; 60 min 3 {EHA/NF 260 mm

Sekl) L4 FHHESG LSS BB, 1d: BUESREEA/NT 20 MPa, HUHr®EA/NT 5 MPa; 3 d: HUEMEA/NT 40 MPa, HifismEA
BRI FRIKYE ZNT 6 MPa; 28 d: HUESRIEA/NT 80 MPa, HLii & A/ 10 MPa
FEREIR AR TR, 3 h o 0.1%~3.5%; 24h 5 3 h 22K 0.02%~0.5%
JGM®-SP201 %I
MBIE . PHAEA/NT 290 mm; 30 min £ {EA/NT 260 mm; 60 min £ {EA/NTF 260 mm
BERE, 1d: PURSREEA/NT 50 MPa, B EA/NT 10 MPa; 3 d: BUEIREEA/NT 80 MPa, HiyTiHkE
A/NF 15 MPa; 28 d: HUESREAR/NT 120 MPa HLH5REA/NT 20 MPa
ETAIEI R, 3 h o 0.1%~3.5%; 24h 5 3 h 22K 0.02%~0.5%
£ EANKRIEHER AR TR AR AR 5
Table 7 Domestic construction standards and main properties of CGM
b4 Fr o7 FEMRERIE CRBIEE . SRS, Mk )
(KUY IEHER BFKIIEHESR  WHE. WHE [ AN 270 mm, [T A/NF 240 mm
bt T A ARt T PUESME, 1d: 1 HHA/NTF 30 MPa, [TZHA/NT 22 MPa; 3d: [ UiA/NF 40 MPa, 114
i) 3 AT 38 MPa; 28 d: T Ui A/NT 65 MPa, T4 AN/NVT 55 MPa
B kR, 1d: THMA/NT 0.02%. T A/NT 0.02%
CKPeIEHEIK IRVEIEFER AR BN AR 1 2548/0F 380 mm ., 1 25A/MF 340 mm JIZEAR/NTF 290 mm  IVZEA/NT 650 mm
MERERE FHEA MRS, HERT.  (PWEYRE); 30 min fRRA{E: [ 2A/NT 340 mm. IIZEA/NT 310 mm, [MIZEA/NT 260 mm,
HEE) 1 BRBOHET R IVIEA/NF 550 mm (PREYRE)
gl PUESREE . 1d A/NT 20.0 MPa; 3 d A/NT 40.0 MPa; 28 d /T 60.0 MPa
IR, 3h N 0.1%~3.5%; 24h 5 3h Z %4 0.02%~0.5%
(ORISR TENEE, [RISCHR[76]
WARER FHE A PUESBREE, 1d: [ 2R/NF 15 MPa, 1128, 2%, IVEA/NF 20 MPa; 3d: 1 25A/NF 30 MPa,
FiE ) Lo 2%, M2, IVEA/NT 40 MPa; 28d: 1 ZA/NT 50 MPa, 1125, MI2%. IVZEA/NT 60 MPa
Bk, 3h 4 0.1%~3.5%; 24h 5 3h Z2:H 0.02%~0.5%
(TARRGMNER  S5HmE TR Z5FIE K e SRR AR
Bl MEYER  NHIRPRLER BN WIREA/NT 320 mm; 30 min PR EFA/NT 90%
AR ) 7 FRIY LRSS SR 1 A PURREEAR/NT 20.0 MPa; 3 d: LR EA/NT 40.0 MPa 7 d:BFRFIHIAS/NT 2.5 MPa,
5% BT EA/NT 6.0 MPa; 28 d: HUEIREEA/NT 60.0 MPa, BFBLHLA/NT 3.5 MPa, Hidfroi
AT 9.0 MPa, HRAREEREEA/NT 5.0 MPa
B IR, 3 h AS/NF 0.10%; 24 h 5 3h 2750 0.02%~0.30%
PR K e S TSR -
BN . FIEREA/NT 380 mm; 30 min fR AN T 90%
SRAE. 3d: BURIREEA/NT 25.0 MPa; 7 d: $UEMREEA/NT 35.0 MPa, B¥840Hi A/ T 3.0 MPa,
PR AN 5.0 MPa; 28 d: FUIEHREEA/NT 55.0 MPa, BYRLRIA/NT 4.0 MPa, Ui
A/NF 8.0 MPa, iREE IER 458 A/NF 1.5 MPa
B, 3h A/NT 0.1%; 24h 5 3h Z22A4A/MT 0.02%
CHMIETHER M Difih, KRS, WhE. WM [ BURKTF 35 s CR#ERBIE ). TERA/NT 340 mm, [IEAR/NF 290 mm, G 7Y
BERE AR TR IEREFH A/NT 290 mm, K BUAR/NF 290 mm (3K, WIE MK ); 30 min fEEME T TARKTF 50s (i
) o8 AL T HERSIE ). TAUR/NT 310 mm., AN T 260 mm, G #A/NT 260 mm, K #UA/NT 240 mm

TR, SRAKE

SERESEA R AT

SERIHES | ek
ERTSS] Be F0% )
FLIEFES AL |

it A B B

(HEKBT, AT RIS )

PUEMREE . 3 h: K BUA/NTF 30 MPa; 1.d: K BUR/NF 40 MPa; 3d: 1Y, 118 TIIAYUAR/NT 40 MPa,
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