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Preface
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This specification has been developed in accordance with the Second Batch of
Association Standards Development and Revision Plan for 2018 (Jianxie Biaozi [2018]
No. 030) issued by the China Association for Engineering Construction
Standardization. The document was jointly prepared by Zhejiang University and
Suzhou Nenggong Foundation Engineering Co., Ltd., with contributions from several
universities, research institutions, geotechnical design organizations, construction
units, and testing and monitoring agencies. The preparation involved extensive
investigations and reference to relevant national, industry, local, and association
standards.

RARHESE 7y O AT 8 MM, FENFESE: B RiEFS. EEIE.
MR RIS Bt i, I RIS .

This standard contains nine chapters and eight appendices, covering:
(1) General Provisions,
(i1) Terms and Symbols,
(ii1) Basic Requirements,
(iv) Materials and Components,
(v) Design,
(vi) Construction,
(vii) Testing, and
(viii) Inspection and Monitoring.

AARAE I R BB A B 5 L IR 3R o A8 BR e & AT BILA X 5 1 ) s
16N 5 5 A o o V287 8



Any patent-related content referenced in this standard should be verified directly
with the patent holders. The issuing organization assumes no responsibility for the
authenticity, validity, or scope of any patents.
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This standard is administered by the Geotechnical and Foundation Engineering
Committee of the China Association for Engineering Construction Standardization.
Technical interpretation is the responsibility of Zhejiang University and Suzhou
Nenggong Foundation Engineering Co., Ltd.

Feedback or suggestions regarding the implementation of this standard may be
submitted to:
3rd Floor, 711 Binhe Road, New District, Suzhou, Jiangsu Province, 215011

Email: nenggong@126.com
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1 General Provisions

1.0.1 AR R E sUrT ISCBAT BRI AR RN Y, B2 4nd . SRk, ]
PIHEL. WA, HEAIE.

1.0.1 This specification is established to standardize the engineering application of
hot-melt removable anchors, ensuring safety, technical advancement, environmental

protection, and resource efficiency.

1.0.2 AR IE F T ol sCOrT SR AT et BT A A e . I SE .
1.0.2 This specification applies to the design, construction, quality control, and monitoring

of hot-melt removable anchors.

1.0.3 A7 AT [ENSCESAT 0458 FH L 25 TR b o A K SCH TR 2% 10 R B 2 A . 3
DT REZESRANE P HIIR L [ R R 26 A5 BRI R A A s X 2 00, R i B . & PR 2R K 0
Bk RS AR T 0 5 o A

1.0.3 The use of hot-melt removable anchors shall consider engineering geology,
hydrogeology, surrounding environments, functional and service-life requirements, recovery
conditions, and regional experience. Designs shall be adapted to local conditions with

appropriate selection, careful detailing, precise construction, and strengthened quality control.

1.0.4 B4 00T [BIWCEEAT 19 TRE N F BR AT S AR IR E A, MR & B X BT A
KA UE ST B AR SR HEAL P RARHE IR E
1.0.4 In addition to this specification, hot-melt removable anchor works shall comply with
current national standards and standards issued by the China Association for Engineering

Construction Standardization.
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2 Terms and Symbols

2. 1 Rig

2.1 Terms

2.1.1 HHE AT [BIBC4E AT hot-melt removable anchor

P L FAE AT (B B B AR N JORG G5 AN S0k K [ ) R TN J) B AT, TR

PIEHh(E 2.1.1).

2.1.1 Hot-melt removable anchor

A pressure-type prestressed anchor that uses a hot-melt removable inner anchorage and

unbonded steel strands. Referred to as a hot-melt anchor. (Figure 2.1.1).
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(b) Tensioning and locking condition
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Figure 2.1.1 Schematic diagram of hot-melt anchor structure




1- A i L /807 A A L 2- 7RO 39 28 B e it i 4- %o v 28/ 2 25 5- SR A /i ]
AR5 6-- 1 25 7~ 2 8- B AT O- 80 - 3 10- B0 SRAR A 11T - 0 1 2-AW 38 13- T A4 14
ARG A2 15-FRALAR; 1641t FL (AR5l )/ 807 41 L

1-Inner anchorage/digital inner anchorage; 2-Bearing plate; 3-Sheath and lubricant;
4-Centering/spacer frame; 5-Grout/anchorage body; 6-Strata; 7-Anchor seat; 8-Anchor plate;
9-Digital ring; 10-Data logger; 11-Jack; 12-Steel plate; 13-Tool anchorage; 14-Bonded steel

strand; 15-Limiter plate; 16-Outer anchorage (working anchorage)/digital outer anchorage.

2.1.2 W E

LT 5 I RUBRAT PR e, (] 2 05 10 54 0 A 338 B0 R A ) e ] 26
2.1.2 Inner anchorage

A device at the lower end of a pressure-type anchor that secures the tendons and transfers

load to the anchorage body.

2.1.3 #AJs 2T [ e A i R

SR FH BRI RE S P S Al 195 » 38 FEL Ja B RHAR T LA iR A0 [l A 3 D e 1) PR L
(AR AR A A

2.1.3 Hot-melt removable inner anchorage

An inner anchorage that uses fusible material to fix the wedges and tendons. When electrified,

the material melts, releasing the tendons to enable recovery.

2.1.4 ARF A

REF I T RAAT Je S » K P L B 57 11 70 4% 22 81 AR R BSOIR AR A, ek
AR I HRR A K R o

2.1.4 Bearing element

A plate- or column-shaped component at the bottom of the anchor that transfers load from the
inner anchorage or tendons to the anchorage body.

2.1.5 #Av 3nT Sy AT

FCE 7807 B R AE G, AR

2.1.5 Digital hot-melt removable anchor



A hot-melt anchor equipped with a digital inner anchorage.

2.1.6 Hr A

PN B 0 2 B AT I A AT 5 A e R A s A B R

2.1.6 Digital inner anchorage

A hot-melt inner anchorage embedded with a digital load-measuring device for monitoring

anchor load.

2.1.7 B A H

PN B B I 2 AT A A Sk S T R A A

2.1.7 Digital outer anchorage

An outer anchorage equipped with a digital device to measure head pressure.
2.1.8 Hry- i /i34

A4 M Sk U B A IS 7 ) A S N 3R .

2.1.8 Digital load ring

A digital load-measurement device installed at the external anchor head.

2.1.9 Tk FHA

TRSGAE T JETCRE G NS 7R B A K P i B 55 2 A - 1) 3 2B T B — AR OB AT AT A, ]
PRI o

2.1.9 Prefabricated anchor tendon

A factory-assembled tendon composed of unbonded strands, bearing elements, and inner

anchorages.

2.1.10 B fpHF

N REE . — 2RSS — > A i B A B T AT A

2.1.10 Single-strand tendon

A prefabricated tendon made of one bearing element, one steel strand, and one inner

anchorage.



2.1.11 XU FF

BN ARER . PR GLL S2 A P i 2 B T AT A

2.1.11 Double-strand tendon

A prefabricated tendon composed of one bearing element, two strands, and two inner

anchorages.

2.1.12 B B Bl

A SO ATEE R JJVE TR i 07 e I 5 AR Bl WA Ffe X 2 £ e Kl 1) 77

2.1.12 Unlocking tensile resistance

The maximum axial force under which tendon unlocking and recovery can be reliably

achieved.

2.1.13 S HBR R H

i 175 -- o AL S DA BR B0 70 45 0 5 A R PR S 1y 22 L

2.1.13 Anchorage efficiency factor

The ratio of the measured ultimate strength of the tendon—anchorage assembly to the nominal

tensile strength of the tendon.

2.1.14 5 B8
iR o i L 5 0 5 0 A R BRI B
2.1.14 Anchorage unlocking

The action of releasing the mechanical connection between the anchorage and the tendons.



2.2 /5

2.2 Symbols

2.2.1 1R AW FH 208
2.2.1 Actions and Effects
fu  FARILKA 70.7mm 1575 3T 50 B bR AR AR

foc @ Characteristic compressive strength of a 70.7 mm cube-shaped grout specimen.

Ruk AT 32 AR BR AR B AR HEAE

Ruk :Characteristic value of the ultimate tensile resistance of the anchor.

Nic B2 T 43 0 B HEAEL o

Nk : Characteristic axial tensile force applied to the anchor.

222 JIfAIZH

2.2.2 Geometric Parameters
A B AR SZ 1 T

Ain  : Net area of the anchorage body subjected to compression.

D. Di JRFLoA [ B I PR H [ By B AR

D, Dx : Diameters of the standard and enlarged anchorage sections, respectively.

Los ~ Lo JRALGH ] B S P B [ BRI S

Lss , Lak : Lengths of the standard and enlarged anchorage sections, respectively.

L, HHEBAES | BE LRI,

L. :Length of the anchorage embedded in the i-th stratum of rock or soil.



223 Wit AT H AR
2.2.3 Design Parameters and Coefficients
fo B S 2R 1 J20E 2 Z TAD R 45 5 AR HE (R ;
fmk : Characteristic value of bond strength between the anchorage body and the i-th

layer of rock or soil.

fac B A B BT o e 2 o BEL 5 58 b A
fac  : Characteristic end-bearing strength at the base of the enlarged anchorage

section within rock or soil.

Fooz2 NEZL 0.2% 8k 77,

Feo :Yield force corresponding to 0.2% strain in the steel strand.

Ka BFTSZRLARE )24 R HL

K, :Safety factor of the tensile capacity of the anchor.
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3 Basic Requirements

3.0.1 P vt 5 AT N R g L s TR RS BORE IR N AT B M T A
Y. JABRA @)Y BSOS It L5 RS

3.0.1 Prior to design and construction, complete geotechnical investigation data shall be
obtained, including subsurface obstructions, nearby structures, municipal utilities, and

environmental conditions.

3.0.2 AR BT TARERARND T 1 EHANKT 5 4,

3.0.2 The design service life of hot-melt anchors shall be between 1 and 5 years.

3.0.3 PR E BT N GUIRR B TT G DU A 8 0 L o ] A Je i 0 P AR 3 70 S5k
ATIRSE I SR T S AR I . AR IR
3.0.3 Design shall verify pullout resistance, tendon capacity, and base compressive

capacity. Requirements for construction, quality control, and monitoring shall also be defined.

3.0.4 AT 128 7Y IR S 328 368 BT AR BT A X 455 ey SR AR B B T SR A% ) AR EL
MEr AR
3.0.4 Anchor components shall be selected according to project needs. Digital inner

anchorages are recommended where strict load-holding or deformation control is required.

3.0.5 PtE e TAENHEAT ARG . mWCREe S I ioatie:,  wEAT 7 A B0 .
3.0.5 Basic, recovery, and acceptance tests shall be performed. Load-holding tests may be

conducted when required.



3.0.6 FRIA A LA e L AT N 2w 1 5 T LT R

3.0.6 A dedicated construction plan shall be prepared before anchor installation.

3.0.7 A Bt A [ TSR A e i B

3.0.7 Construction and recovery conditions shall meet design requirements.

3.0.8 FHIR DU TT 5 $R BE AT S e il AR B T A 1 45 [ WAook A«
3.0.8 Responsible parties shall provide adequate working space and conditions for anchor

recovery.

3.0.9 FAAE Bl TR S B AT I T A BT [T SCEAT B A B A D SR
3.0.9 Quality inspection and documentation shall be maintained for both installation and

recovery.



4 PR AR

4 Materials and Components

4.0.1 PIEBHIRRL B AR N AR I AT B AR B . B AU Spites + TREF S
BEATIEH
4.0.1 Materials and components used in hot-melt anchors shall be selected according to the

anchor's design capacity, casing diameter, and geotechnical conditions at the site.

4.0.2 PIFRETRIAT B RUA R B AREBUR . NG SEREMR SR, BT
BETRHIFT B RYAE R . KRB NS, T MIDRRE . B ASEM R S EA T R
4.0.2 Prefabricated tendons for hot-melt anchors shall comprise hot-melt anchorages,

bearing elements, steel strands, and electrical wiring. Digital anchor tendons should

additionally include load sensors and data transmission cables.

4.0.3 BB TIHIAT AR 3 B UM LA & AR IR = A IRIZE
4.0.3 The configuration and technical specifications of prefabricated tendons shall

conform to the provisions set out in Appendix A of this specification.

4.0.4 PIEBTHIAT BT & F S RLE

4.0.4 Prefabricated tendons shall meet the following requirements:

LA WSS, B PR i B AR B AN R KT 0.5m, BB b B0 G J 4k
AR KT 1.0x10°m?;
1. After tendon recovery, the remaining residue from a single hot-melt anchorage

shall not exceed 0.5 meters in length or 1.0x107 m? in metal volume.



2GRN F TRUNE 7 VR e b AN £ 2 BAS R F B SUIR 4 2k, BN 2 AR ELAR
HON 15.2mm, AFRBURHREA KT 1860MPa, VkAEHEHRNFF & AT HE ZAnitE (TR H
TR L ANARL) GB/TS224 A KME;

2. Steel strands shall comply with the National Standard GB/T 5224. A nominal
diameter of 15.2 mm and a minimum tensile strength of 1860 MPa are recommended. The use
of recycled strands is prohibited.

3 RERN R AL 1, AN RS AR T Q355B;

3. Bearing plates shall be fabricated from hot-rolled steel with a grade not less than
Q355B.

4 B B R AR SRR JE AR BUR F AR AR, AN e R 977 s i el A

R E LR OIGMIEERIE, 540808 4 B AN IR SRR

4. Anchorages and bearing plates shall be coated with engineering plastic for
corrosion protection. Steel strands shall be protected using anti-corrosion grease and
high-density polyethylene (HDPE) sheathing. Wires and data cables shall also be externally
coated with HDPE.

5. B IR R R S AP BT & DT AT AL ARHE (TCRGZE TN JIAN L) IG/T
161 I KHE;

5. The corrosion protection grease and sheathing shall comply with the relevant
provisions of the current industry standard JG/T 161: Unbonded Prestressed Steel Strands.

6. TR PR HH R 42 S 3 B0 BT 2 M A AE AN S AP E I

6. The data cables and wires shall be continuously affixed to both sides of the
strand’s HDPE sheathing.

7R R A P AR IR, FRIRN AT E IR A BUE .

7. Each prefabricated tendon shall bear product identification markings, in

accordance with the requirements of Appendix A.

4.0.5 BFHER . B a SO E MT SR, TERE RIS R AURLE
4.0.5 Digital inner anchorages and digital load rings may be used independently or in

combination. Their performance shall meet the following requirements:



LAG B LS5 A DR T 0.5%FS;

1. Accuracy shall be no less than 0.5% FS.

2407 A BB FEARAK T 200kN, H7H B REARAL T S00KN;

2. The measurement range of digital inner anchorages shall be at least 200 kN, and
for digital rings, at least 500 kN.

3. EAEARIK T 1kN;

3. The resolution shall not exceed 1kN.

4. AR % H. N -40°C-80°C;

4. The operating temperature range shall be from -40°C to 80°C.

5 AL S S LBIAE 0.5MPa JKE N ANETR .

5. Sensors and connecting wires shall remain leak-free under a water pressure of 0.5

MPa.

4.0.6 EXKEHRM B SR RALHBERFEM L, HERERZ N —RE
FHIARLNT 1.0MPa; VERE AR K —IRERE AR T BRORERE S 1.2 5, BA
J$2/h T 5.0MPa.

4.0.6 Grouting pipes should be made of high-density polyethylene (HDPE), polyvinyl
chloride (PVC), or polypropylene. They shall withstand a primary grouting pressure of at least
1.0 MPa and a secondary pressure of no less than 1.2 times the maximum grouting pressure

with minimum pressure of 5.0 MPa.

4.0.7 EALHE . WA MBI L B R AEG B EL
4.0.7 Centering frames, bundling rings, and binding wires should be made of non-metallic

materials.

4.0.8 52 1 2 BB AR 50k D RE, ELHLTRIR B 50 I8 RE T A2 8 A5 DR 37 J2 23R RE
ZR R FL 2R IOL RE T A2 T Bl L A IR B PE 25K



4.0.8 Centering frames shall be capable of both isolating and aligning the tendon. Their
shape and structure must ensure the required concrete cover for the tendons, and their

perforation rate shall allow for adequate grout flow within the borehole.

4.0.9 JE AR B R KRR I NAFE R A E:

4.0.9 Grouting material shall be cement slurry and shall meet the following requirements:

1KY BRI SR EE 200N P.O 42.5R K P.O 52.5R (¥ @ RERR £5 /K Ve, 3 FLAK e 7]
K A R R R 7K Ve B R A R R Hh 7K Ve 5

1. Cement should be ordinary Portland cement of grade P.O 42.5R or P.O 52.5R. For
enlarged anchorage sections, either ordinary or composite Portland cement may be used..

2R R K A S BATAT WAt TR KR HE) JGI63 IRILE;

2. Water used for mixing shall comply with the current industry standard JGJ 63:
Standards for Mixing Water in Concrete.

3R AR K . SR ah I g K& R B I (8] AR B 9
JEE FR AN AT, AR FRAS R 25 A AR (R R 45 1 RE

3. Admixtures may be used to control bleeding, improve workability, reduce water

demand, adjust setting time, or enhance early strength, provided they do not impair the bonding

performance of the grout.

4.0.10 ANt L R e B X L

4.0.10 Outer anchorages shall be of the wedge-type anchorage design.

4.0.11 S FARCECR A AELIIMRCHRIME, S AN EART Q355B.
4.0.11 Anchor bearing plates shall be made from hot-rolled steel, with a grade not less than

Q355B.
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5 Design

5.1 —fE

5.1 General Requirements

5.1.1 BEs TREBOHEAERE TIINE:

5.1.1 The design of hot-melt anchors shall include the following items:

1 BAT BT AR ERR A A ;

1. Determination of the design service life of the anchors;

2 BT A R IRRIART 7 i e Y

2. Selection of anchor types and prefabricated tendon products;

3 BAFRLIbRUE(E . MR PURAE T BidR ). BUE A E i E

3. Determination of the characteristic tensile load, ultimate pullout capacity, unlocking
resistance, and locking load;

4 BEFFRGE S LA E . BonHATHOE R 1 A PR A R

4. Requirements for anchor dimensions, layout, number of unit anchors, and longitudinal
spacing;

5 B sl A B AR,

5. Proportion, arrangement, and testing requirements for digital anchors;

6 Hhid R,

6. Structural detailing requirements;

7 A KB B AREEK

7. Anti-corrosion requirements for outer anchor heads;

8 AT A 22l 5 ORGP 23K

8. Protection measures before and after tendon installation;



9 AL, VER. Kb, BUE. BEEE T T ZEK;

9. Construction requirements for drilling, grouting, tensioning, locking, and recovery;
10 [EICF AR

10. Requirements for anchor recovery conditions;

11 BTG . 5T e g A e SR 45

11. Requirements for testing, quality inspection, and monitoring.

5.1.2 FAJA BN SR FE 0 [ AR AT L2 A AN SAT BT 30 9 IR T BB B L AR A
L5y B A (05.1.2) .

5.1.2 Hot-melt anchors may be classified as pressure-type, enlarged-type, or
pressure-dispersed-type based on anchorage geometry and inner/outer anchorage

configurations (Figure 5.1.2).

L N Le
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(a) Pressure-type hot-melt anchor
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(b) Enlarged-type hot-melt anchor
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(c) Pressure-dispersed hot-melt removable anchor
Kl 5.1.2 #JESi R B K

Figure 5.1.2 Classification of hot-melt anchor structures

- L 2- AR 3-SR AR/ [ 4 4- 10 38 5-FLBE; 6-ToRE S5 ML Lk 7- %8 i 4L
8- JAE; - AR, 10-FM By 11-T 7 TR KF A5 12-7K308 /4 ] 14 13-1 FAICHNAT; 14-2 B
TUHAT

1-Inner anchorage; 2-Bearing plate; 3-Grout/anchorage body; 4-Grout stopper;
5-Borehole wall; 6-Unbonded steel strand; 7-Tendon passage hole; 8-Anchor seat; 9-Anchor
plate; 10-Outer anchorage; 11-Jack gripping point; 12-Cement-soil/anchorage body; 13-Unit

anchor 1; 14-Unit anchor 2;

5.1.3 BURMESL AR E (8 5.1.3) 1, BERFE TIIHUE:
5.1.3 For anchors arranged axially within the borehole (Figure 5.1.3), the following
provisions shall be satisfied:
1 B H B E I
1. Unit anchors should be arranged in groups.
2 BonHrr R A EEN 3 4L B AA il 3 1
2. No more than three groups of unit anchors shall be adopted, and each group shall contain
no more than three units.
3 R BV A B A B, L N E]EE Lb BN 0.5m-1.5m;
3. Bearing plates should be staggered along the axis, with intra-group spacing Lb between 0.5

m and 1.5 m.



4 IR RIB B R BUR EAT LAY R BN -

4. For enlarged-type anchors, bearing plates shall be located within the enlarged section.

A L. &
ﬁ 1 +—+ 2 3 1 +—1—1
Ji" ."I iy .I'.l " A -'Q'_"--_ - £
fh il B |
(a) &S A
(a)Pressure-type
“ & Ly
y % P I T e e
_."I.‘ ‘.:"._ 3 ,-".-i, E : e I.IJI
k =M
(o) 47
(b)Enlarged-type
Ly L L,
5 I == 3} 4 | 1 3 1 1
-"f| ) T s A Y { + i A o +
71 K v ] II. \- L ] |I
L
5 1 4 1 +— 132
/! A B i AN
/1 £ I ‘
(c)E S35 B2

(c) Pressure-dispersed

B 5.1.3 FRJa Bl e o) A B 2K

Figure 5.1.3 Axial arrangement of hot-melt anchors

1-BR S 2-XUH AT 3-58 1 LEA JT AT, 4-28 2 AR oAt 5-56 3 A oohlitt; b 7K
R ZH A [A] R
1-Single tendon; 2-Double tendon; 3-Unit anchor group 1; 4-Unit anchor group 2; 5-Unit

anchor group 3; Lb  -Intra-group spacing of bearing plates

5.1.4 PIEBFTH AR TINAT & T HIE:

5.1.4 Tendon selection shall comply with the following:



1 S EARAT VAR TR B L AR B 8 RS S A A A

1. For equal-diameter anchors, the casing and prefabricated tendon sizes shall match
the borehole diameter.

2 SEEARHAT P BT NARYE H ST ORI K ESRIE R R AT . DUBHAT B A ST
2%

2. Unit anchors shall adopt single tendons, double tendons, or their combinations
according to pullout capacity requirements.

3 TR AT R T B N XU AT

3. For enlarged anchors produced by jet grouting, double tendons shall be used.

5.1.5 PIRH A HIEBT NAT S T AIUE:
5.1.5 The bracing-replacement design shall comply with the following:

1B 1R 8 e A B R S R SRS AR E AR UL I

1. Anchors shall be vertically aligned with the basement floor levels.

2 ROEAE S SRRV RIEN, Bt TR E R B BB R R AR R
AR ANH 0L

2. The principle “replace bracing before anchor recovery” shall be followed. The design
shall consider the most unfavorable conditions during sequential upward bracing replacement
and anchor extraction.

3 A G KL BRI AR 5 EE 5 DI R i 2 s T R TR SE PR K

3. The strength and stiffness of replacement bracing elements shall satisfy the project’s
structural requirements.

4 LT LA BR A TR A [ AL L AT B3R

4, Pre-mixed flowable stabilized soil shall be used for backfilling of the pit enlargement

area.

5.1.6 i [ AR FIE SR AR B0 95 AN AR T 25MPa, >R FH 7K e i e i 5 B AN AR
0.5MPa.
5.1.6 The compressive strength of grouted anchorage bodies shall not be less than 25

MPa. For cement-soil anchorage bodies, it shall not be less than 0.5 MPa.



5.1.7 BFTAT BSOS (B B 9l 1A B U AR HER F1(0.8-1.0)f%
5.1.7 The design locking load shall be 0.8 to 1.0 times the characteristic axial tensile load

of the anchor.

52 KB

5.2 Capacity Calculations

5.2.1 BlATSZRARE IR 2 T X EK:

5.2.1 The tensile capacity of anchors shall satisfy:

Ruk >Ka Nk (5.2.1)

K
Where:
Ruk  ——HfiAT 32 A PR B 0 AR B (KN, U [ AR T4k R 387 4 B b AR 8 ) S ] A4
JRC 470 s AR B R SR AR A T ) e /MEL, B B A BRI A e, B B AT
5.2.3-5.2.7 %Ak 5
Ruk : characteristic ultimate tensile capacity (kN), taken as the minimum of anchorage pullout
resistance, tendon tensile resistance, and anchorage base compressive resistance; determined by

load testing or preliminarily estimated using Sections 5.2.3-5.2.7.

Nk ——E AR A2 A I A Tl 170 oz g A v AL (KON, 6 ] 45 g e T B4 21U,
Nk : characteristic axial tensile load under standard load combinations (kN), obtained from

structural design analysis.

Ka ——#itTS2hiks /1w e 25 AR NT 1.5,

Ka : safety factor for tensile capacity, not less than 1.5.



5.2.2 BAEH AT IIAR/NT 13Nk
5.2.2 The anti-unlocking resistance of the hot-melt anchorage shall not be less than 1.3

Nk.

5.2.3 AT I AT T A5

5.2.3 The pullout resistance of the anchorage body may be estimated as:
Ruk,f=tD) fmk,iLa,i (5.2.3)

A
Where:

Ruk, t—i [ AR5 8 FR 2K 28 0 Fm A (KN
Ruk,f: characteristic ultimate pullout resistance (kN);
D—4i [ A& HA%(m);

D: anchorage body diameter (m);

fink,i——SHER 528 1 )25 b = 2 ARG 45 5 FEARE(E (kPa), S FHRES i 18 0125 1
THI AT HZ B B @A H Y] 5E;

fimk.i: characteristic bond strength between anchorage body and the ith soil/rock layer

(kPa); determined via testing or initially estimated using Appendix B.

T BAE SR 12 2 B (), A5 41 A A TR AR 0F I ) ] B

La,i
K.
La,i: anchorage length within the ith layer (m); for grouped anchors, use the

maximum tendon length.

5.2.4 PR RR AR ST % T G5

5.2.4 The ultimate tensile resistance of tendons may be estimated as:
Ruk,1=nFpo.2 (5.2.4)
N



Where:

Rute, |—— 5 L4z 8 BR A& 38 7 AR HEAE (KN

Ruk,1: characteristic ultimate tensile capacity (kN);

Fpo2——4RZ 28 0.2% Ji Hj 71 (kN), N A% AT B SR bR (TN, 7 7R 1 A4 2k )
GB/T 5224 L& HUH;

Fpo.2: 0.2% yield force of steel strands (kN), per GB/T 5224;

1n: Number of steel strands.

5.2.5 i [ A Dy 3 AR I R i 470 P AR R AR 3870 mT 4% UG B8, 9 IR TR B 7K e
ISP A AR BT 3¢ C BEAT 1A
5.2.5 The compressive resistance at the base of a grouted anchor may be

estimated as:
Rukp=nAinfck (5.2.5)
N
Where:
Ruk,p——b [ 448 JE o 70 s B PR AR A s HEAEL (KN
Ruk,p: Characteristic ultimate compressive resistance at the base (kN).
N— AR IIMEIE REL T 2.0-4.0 BUE A Z I W0 1€
1: Capacity correction factor (2.0-4.0), based on local experience.

A
AR,

il 2] 47 5 T 1 T A (), R i 2] 47 8 T AR o ke 9 S L TR R i AR 2 = 1Y

Aln: net compressive area after deducting tendon-hole area (m?);

fek—— AR Ky 70.7mm (132757 A4 58 AR AEE (kPa) o

fck: Characteristic compressive strength of 70.7mm grout specimens (kPa).



5.2.6 Y ARRLGAT DU PR AR E A% T S Ah 5
5.2.6 For enlarged-type anchors:

Ruk,c =Antfmk DLas+mfmk Dk Lak+4n(Dk2 —D2)fak (5 2. 6)
A
Where:
Ruk,c——F AT DU AR IR AR E TP HEAE (KN);

Ruk,c: Characteristic ultimate pullout capacity (kN).
D, Dx———77 73 g Ji L [ B K 47 i [l B ) A 4k A2 ()

D,Dxk: Diameters of original and enlarged anchorage sections (m).

Las, Lak——73 3 oy J5 FL 8 18] B I B 3744 ] B (m);

Las,Lak: Lengths of original and enlarged anchorage sections (m).
A——Rh 455 FEHT IR R H, T HL 0.8-1.0 B A A2 100101 € ;

A: Bond strength reduction factor (0.8-1.0) based on local experience.

Tk ———47 VA ] 5 1 it 1 )22 i L 54 E A HE A (kPa), T 42 [ 5% B BRA & 0 40
B E -
fak: Characteristic end-bearing strength of the enlarged section (kPa), per Appendix B

or local experience.

5.2.7 J5 7773 BB A [ A UAROR B T 47128 BT IS T ECS 2 B e A [ AR AR
R IIZ
5.2.7 For pressure-dispersed anchors, the total pullout capacity shall be taken as

the sum of the capacities of all unit anchors.



5.2.8 ARt E DU R R G R s WD BT T 4% 0.85Ruk AT (4 5
5.2.8 Unlocking resistance shall be verified by testing.

For preliminary design, it may be taken as 0.85 Ruk,l.

5.3 ¥t

5.3 Structural Details

53.1 IERESEEAE /N T 1.2m.
5.3.1 The width of the backfill zone shall not be less than 1.2 m.

5.3.2 BT BN AT AT FIRUE:
5.3.2 Anchor layout shall comply with the following:

1 Hhl sk B fr o7 B B B ELAE AR S5 07 0.5m~1.2m;

1. Outer anchor heads shall be positioned 0.5-1.2 m above the corresponding
bracing member.

2 B HREA TN T 2.5my KPR EE AN BN T 1.2m BANE /N T4 [ R BAR Y
3.0 7, R /NI AT A R A B R A AT

2. Vertical spacing between rows shall be >2.5 m; horizontal spacing shall be >1.2
m or >3 times the anchorage diameter. For smaller spacing, alternate angles or stagger

lengths.

5.3.3 [l BUY i BN T AIUE:

5.3.3 The anchorage section shall comply with the following:

1 MiFBRERE T AR ME-FRma L2 &R, AT E-RER R &
P J2 AR RNAEIR Bk £ 2

1. Place anchorage in rock, medium-dense to dense gravel/sand, or plastic to stiff

cohesive soil/silt.



2 M BA N R BRSO MR LR ARE L EMA RHFAEHHZ
Gk
2. Do not place anchorage in untreated weak soils, unstable layers, or unfavorable

geological formations.

3 AR S AT RBILA . MR AE AL T L S Mt PR PR R SR A R R AN
INFEEFEABEZR 3 5 HAE/ANT 1.2m, Hod AT EAT N B 4 B 14 B
125

3. Distance to adjacent foundations and utilities >3 xanchorage diameter and >1.2
m; for enlarged types, use enlarged diameter.

4 HiE B B LR EEAEANT 4.0m, FEAZEEAE/NT 2.0m;

4. Minimum overburden: 4.0 m (soil), 2.0 m (rock).

5 JLGUATEH A X s i B S e AT B B ANNAE [F] P il BT

5. At pit corners, stagger anchorage so they do not intersect on the same plane.

6 s RUEATAE S A rh B [ B BERT N 3.0m-8.0m,  7E 2 A i B i
JE Ry 6.0m-16.0m; [ 7773 U B £ 5 A7 FH R SR o B AT B 18] B B Dy
2.0m-4.0m, E 7 A i e [ B B AT 3.0m-8.0m; 3 B [ B FE v oy
2.0m-4.0m.

6. Recommended anchorage lengths:

- Pressure-type: 3.0-8.0 m (rock), 6.0-16.0 m (soil);
- Pressure-dispersed unit: 2.0-4.0 m (rock), 3.0-8.0 m (soil);
- Enlarged section: 2.0-4.0 m.

5.3.4 ftT B BB ENAT & T AIUE:

5.3.4 Free tendon sections shall satisfy the following:

1 BHBKEAE/NT 6.0m HIEE AR EANT 2.0m, AT
59 12 o BT A AR TR AT (9 B B BOK R BN

1. Free length >6.0 m and >2.0 m beyond the slip surface; increase length for

weak soils and enlarged anchors.

2 JARRLEAT I A [ B E S R BV A E/NT 4.0m, AR R



AL B B E NLAT S BUATAT AL AR CREFTEREGTSCIEOARMAE) TGI120 HIA FXME;
2. Distance from the enlarged section to weak soils >4.0 m; slip surface
determined per JGJ 120.
3 PR R ALK EARN T Tm, 5T RBREARZHARNT 11.
3. Original borehole length for enlarged anchors >7.0 m, with length-to-diameter

ratio >11.

5.3.5 S EACHFT B L B AT & NI E
5.3.5 Borehole drilling for equal-diameter anchors shall meet the following:

1 AEPELERAENT 90mm, HEPFELEAAE /DT 130mm, 3 1L
HAEAE/NT 300mm;

1. Diameter >90 mm in rock, >130 mm in soil, and >300 mm for enlarged sections.

2 HiflERE KT ARBMER KBRS 10mm LLE;

2. Borehole diameter >10 mm larger than the largest bearing-plate diameter.

3 HifLIUA BN 10°~45°,

3. Drilling angle 10°-45° from the horizontal.

53.6 #iRR K EENG FHIME:
5.3.6 Anchor bearing plates shall conform to the following:

LECRH IETT

1. Square plates are preferred.

2 WEKAE/NT 200mm, EFEAE/DNT 20mm;

2. Side length >200 mm; thickness >20 mm.

3 AR T AL FLAR B T AT AT 42 10mm~30mm HAE K T4 4L
HAZ;

3. Tendon-passage hole diameter shall be 10-30 mm larger than tendon width and
not exceed borehole diameter.

4SBT ERERTE, TR ARARK . i iRE L eNeL, K
I AR Ve e 5 S AN AR T i R TR e R SR



4. A leveling layer of mortar, fine-aggregate concrete, or steel wedges shall be

provided; strength not lower than the anchor-seat concrete.

5.3.7 R ILN T EEE, e UL A BN SRR R, fLARER
FHAFAFARSME 10mm-30mm HAE K FEFLEZ

5.3.7 Tendon ducts in anchor blocks shall be pre-embedded, coaxial with the
tendon, and 10-30 mm larger than the tendon diameter, without exceeding the

borehole diameter.



6 Jiti L

6 Construction

6.1 — B 2

6.1 General requirements

6.1.1 FJA L Uit 7 SN AL HANBR T BLUR 2

6.1.1 The specialized construction plan for hot-melt anchors shall include, but
not be limited to, the following items:

Log = TSRS BT 25K,

1. Geotechnical investigation data and design requirements;

2. TR Il e S SA S5 %A

2. Site conditions and surrounding environmental constraints;

3PIEHII AT E . ML T2 TER S

3. Site layout, construction procedures, and technical parameters for hot-melt
anchors;;

4. TN 35K B B E R

4. Prestressing tensioning and locking requirements;

5.8 Rl AR K

5. Tendon recovery requirements;

6.1t T 5T B 56 K

6. Construction quality inspection requirements;

7. AR NI RS

7. Engineering monitoring requirements.



6.1.2 A4 G T AT PRI S A% . PEREAIE T & R R, RifF &
BT SR N E KT A RS R FLUE -

6.1.2 The types, specifications, performance of materials, and technical
performance of construction equipment used for hot-melt anchors shall comply with

the design requirements and applicable national standards.

6.1.3 FAJE G it L BT RS BB & 2 AT A A 5 IEAT
6.1.3 All mechanical equipment shall be inspected and trial-operated prior to

construction.

6.1.4 L HAMM B RHEE MALEER TE, 7 ARBRF BR ey & 5 2t
BN

6.1.4 Equal-diameter anchors shall use casing drilling followed by grouting,
while enlarged-body anchors shall use self-advancing jet-grouting enlargement

techniques.

6.1.5 PRt T LA I RE R o N AT AT AL B Sk 32l iR 2 S8R B 3L
TRA it o
6.1.5 During construction and service, effective protective measures shall be

taken to prevent damage to anchor tendons, anchor heads, wires, and data cables.

6.1.6 B Tl Rk N BAFEMAT IS LT . BT ERAL. A RIB B i

MO SPEIE O &AL E . DA H . AR S e g 558 B3 (3% D).
6.1.6 Construction records shall include anchor type and number, anchor location,

electrical testing results at different stages, fault information and locations, test dates,

and details of testing equipment (Appendix D).

6.1.7 AJEsit TidRerh, RERBUSE T2 2P SEHIRs. BA. 34, BoK.
RFY RATA TN TR LIRS S g R 6 35 it o

6.1.7 Construction safety measures shall be implemented to minimize vibration,



noise, dust, wastewater, waste materials, and hazardous substances affecting the site,
surrounding environment, or personnel health.
6.1.8 FAJE G it L HL A - B A B AT A AR A

6.1.8 Digital anchors and digital rings should be used for full-process monitoring

during construction.

6.2 & EAR MR LS IER

6.2 Drilling and grouting of equal-diameter

anchors

6.2.1 Jiti THTNARYE W THEK . s = TRAME . I S a3, Syttt T
A SRR F R TR & ALY L2, i LHEARSHE.

6.2.1 Before construction, select appropriate equipment, drilling and enlargement
techniques, and technical parameters based on design requirements, geotechnical
conditions, surrounding environment, site conditions, and construction

efficiency.

6.2.2 TR LB L K RS B B A2 A AL EAR AN T3 LRI EE K .
6.2.2 Drilling tools shall ensure the final borehole diameter meets or exceeds the

design diameter.

6.2.3 BTt R A2 B 0 B N A2 T 51 EER
6.2.3 When casing is used for borehole support, the following shall be satisfied:
1LEE NSRBI LS BEA B /DT 3mm;
1. Clearance between casing inner wall and bearing plate >3 mm;
2 EEHSK BRI D7 5

2. Casing joints should adopt flat-end connections;



3EENEE, B TTA RN, S BRSO

3. Casing inner wall and drill bit teeth shall be smooth and free of sharp edges;
4 LI TT NS BR AL B R )8 R

4. Remove rock powder, soil debris, and slurry before tendon installation;

5 R ATRR B i BB DR B

5. A soft gasket should be placed at the top casing opening during tendon

installation.

6.2.4 %5 )= PR ALER BOB I BT BT AN T 0.2m, R AR AT i
FEARLZSTF 0.5m.
6.2.4 In rock, borehole depth shall exceed the design anchor length by at least 0.2

m; in soil, by at least 0.5 m.

6.2.5 BhFLFL D NSO B R S S R G5 AN, BRI SLAs AL T 454 BT
}[_A o
6.2.5 When drilling through underground structures such as piles or diaphragm

walls, use core drills for opening.

6.2.6 R T RAC B R LI, BOGSHATIREE LR T, ERP e
FIEAT Bl AT
6.2.6 For anchors in concrete beams, install transition pipes during beam

construction before anchor installation.

6.2.7 SAT B FLI SR VF M 22, BAT& R AIRLE:
6.2.7 Allowable drilling deviations:
1ALAZ Fe ¥R 229 100mm;
1. Position tolerance: £100mm;
2. fLA2 FCVF S 2509 3mm;

2. Negative diameter tolerance: 3mm;



ALK ARV ZE ALK 2% HA KT 500mm;
3. Negative length tolerance: 2% of borehole length, not exceeding 500 mm;
4 BT B SR VRN 2204 39,
4. Angular tolerance: +3°.
6.2.8 FEIBHF ] S ek 26 SR FH e AL 5 5 it FH B ) %
6.2.8 Grout shall be mixed and prepared using specialized equipment and

produced on demand.

6.2.9 FERNAFE T FIRE:
6.2.9 Grouting shall meet the following requirements:

LMNARYEE R T2 KARMIE, fnaeh . BOHERET) . BT EET
FEER B U2 S B

1. Select grouting equipment based on technique, grout type, transport distance,
design pressure, and continuous volume;

2 HRM ZIRIER T E;

2. Secondary grouting is preferred;

3 —UIERNAEEE AT ERE B IE A 2 B A LR 200-500mm 48 H
[[IsE52E S

3. Primary grouting shall be conducted inside the casing, with grout pipe inserted
200-500 mm above the borehole bottom for bottom-up continuous grouting;

4 —PEREE O N UG LRGN, 24 L 1 i S IR B R BUR 5 5 1B
KHAEANK;

4. Primary grout pipe outlet shall remain submerged in grout; stop when uniform
slurry overflows;

5. @G B T IRE R BAE — IRIER FEBUR 2~ 12h WHEST, TPARE A EART
2.0MPa;

5. Secondary grouting shall occur 2—12 hours after primary grouting, with initial
pressure >2.0 MPa;

6.FL A B B i 9K ;

6. Do not seal borehole overflow;



TECRHUSE BEIR . ORI K ZIRIE I AR AR B A T 50 H SR FLA5 1 It

7. Use dwell grouting, repeated grouting, and secondary grout pipes with outlets at
bearing plates;

8. IR KR L L 2 T REE SR AR IR R, R T & Pk 6 i 241 E
FI0 1 78 B — IR K K HE AT R 0.45-0.55 IRIER KK AT R 0.5-0.7,

8. Water—cement ratio shall satisfy workability and strength requirements,
confirmed through mix design tests. Preliminary ratios: Primary grouting: 0.45-0.55;

Secondary grouting: 0.5-0.7

6.2.10 SEFRER EAN /N T EHISTHHAH.

6.2.10 Actual grout volume shall not be less than theoretical amount.

6.3 M A B AT AL FLANE R

6.3 Drilling and grouting of jet—grouted enlarged—body

anchors

6.3.1 BEMTY REAFT U L Z BT S N IE
6.3.1 Construction of jet-grouted enlarged-body anchors shall meet:

1AL ELAS B 2.0mm-3.0mm; i 5 R DA N/NT 90kW HLAEZE AR/
+ 50mm;

1. Nozzle diameter 2.0-3.0 mm; pump power >90 kW; plunger >50 mm;

2. 8K T B S ik, BBk B S AT R 22 . T 22, AL e
B,

2. Use dedicated drill bits connected via tapered, square, or corrugated threads;

3HIEY R R B EE AN BT 50m;

3. Grout delivery pipeline length <50m;



4 AR AR FLBORT R LR A BORSEAL, 3 A BONR A B3 — AL 1R 2 AL

4. Non-enlarged sections may use direct drilling or pre-drilling; enlarged sections
shall use integrated drilling and jet-grouting;

SEEEEEN, BHBRERHEFEKGITL, KEEA 5SMPa-15MPa;

5. For free sections, use water flushing at 5-15 MPa;

6. FLR VMR HERIAT . =Bk TRAL, I ECRAIAE 1. JKUBSE4 BEAL L

6. Pre-drilling may use auger or triple-wing bits with bentonite/cement wall
stabilization;

7.9 RBINCR KA L, 3 FLWES Tk AN R/INT 20MPa, WM 25 2 ik

H N 10cm/min-15cm/min, Wi # 4% 3 5 A S5cm/min-15r/min;

N

7. Enlarged sections shall be jet-grouted with cement grout at >20 MPa; nozzle
feed 10—15 cm/min; rotation 5—15 r/min;

8. TR AT N 22 R AL Bl P L Bl A 33 FRUE LR AR [R] 2 7\

8. Prefabricated tendons shall be installed on the drill rod and advanced
synchronously;

9. 8L ATFIBAT;

9. Rod retraction is prohibited during drilling;

10 3B FFRL ST IR FF T IR E 5

10. Rods shall be retracted uniformly and steadily;

11 R R T ] ANEAT —IRIEK

11. Secondary grouting may be omitted.

6.3.2 F IR K T EAE T E

6.3.2 Grouting requirements for enlarged-body anchors:

LEMREER T2 KM, iR, BOhERE) . BEERESE
RIEHIE S HER U S E

1. Select grouting equipment based on technique, grout type, distance, design

o

pressure, and volume;
2ALOAEEER K HABERNK,

2. Do not seal overflow or conduct remedial grouting;



3K E A 1.0-1.2;
3. Water-cement ratio: 1.0-1.2;
4 B FTIR I B RS R
4. Stop high-pressure grouting during rod retraction.
6.3.3 Jiti THY, N34T T2 108 AR 4 e 45 AR € it 24
6.3.3 Conduct process trials prior to construction to determine final

parameters.

6.3.4 Bifl. TREE L RACRIS R T BAT R FLA OV 22 . SRR S i 2 55
RAZAHFLER 6.2.5-6.2.8 25 ML E AT -
6.3.4 Requirements for drilling, installation in concrete beams, allowable drilling

deviations, and grout preparation shall comply with Sections 6.2.5-6.2.8.

6.4 kI E L A

6.4 Tendon fabrication and installation

6.4.1 T AARIHIME, NAFE T IIE:

6.4.1 Fabrication of prefab tendons shall comply with:

LTI AR BR T ) A

1. Tendons shall preferably be factory-produced;

2T A BB 5 — RERE K —UERE . EAR AR A FEH RN
SEREAT AR, SR T B HE T 20 P B T AN B e S SR S R 2R3

2. Tendons shall be assembled on-site with primary/secondary grout pipes,
centering frames, and wire rings. Self-advancing anchors may omit frames and rings;

3AHERTAT IR EL, ASAHEAZ X, HHH;

3. Tendons shall be straight and parallel, free of crossing or twisting;

4. 58 (L 28 NP AR 4 KA 13, AME BN T FLAE 4mm-6mm, (8] FE B A 1.5m-2.0m;



4. Centering frames shall run the full length, 4-6 mm smaller than the borehole
diameter, spaced at 1.5-2.0 m;

SANGE Z BHFEEARL/INT 10mm, €47 2R BB fe VFWZE 20 100mm, 7&K ZAR
[A] R S0 VRl 228 100mm;

5. Strand clear spacing >10 mm; frame spacing tolerance £100 mm; bearing plate
spacing tolerance =100 mm;

6. [ —PFPRHIFF AN S 2k N B T 2 BRI AR

6. Embedded wires of a single tendon shall use different colors.

6.4.2 TfiIAFIzH A7 3. Wiz Loedad e, Nk o 5] i JoRE 2N 4 4
e, FE8EBHRZEINIR .
6.4.2 Protect unbonded strand sheaths, wires, and data cables from mechanical

damage during transport, storage, assembly, and installation.

6.4.3 MRS ER M e e Lar R 3L H 25 R 229890, AHAHiz Bk A ik
o
6.4.3 Use nylon ties (iron wire prohibited) for tendon assembly. Use lifting straps

for handling.

6.4.4 FHAM 2B NITT & T HIE:
6.4.4 Tendon installation shall meet:

LZRERT, N, KE. MBIRG LN RGH B,

1. Check specifications, length, unlocking system, and load-measurement system
before installation;

2AHMAMEE OMS WEERKIENTE, A154E BRI,

2. Casing mouths and joints shall be smooth and burr-free;

3N RERBT IR 25 AR S Bls IEAFAR S L 1 BE 10 4 it

3. Prevent torsion, bending, and friction at the borehole mouth;

4 NS RR ), AERI A b

4. Handle gently; throwing or dragging is prohibited;



SHMARIMEEA ENFAR, 5 RRI AT A 88 17 5 i

5. Install tendons before casing extraction and prevent tendon withdrawal;

6. 85 AL AT 1K 2 2222 i 72 79 100mm.

6. Tendon installation length tolerance: £100 mm.
6.4.5 FHA T EHC AN N TR FLAAT A E L Bl S B 7 30 )5 5 TR B
Z A

6.4.5 Tendon cutting length shall be no less than the tendon length inside the

borehole plus the thickness of the anchor seat/digital ring and the tensioning

length.

6.5 AL HIE E

6.5 Tensioning and locking

6.5.1 KPEFAM < 7KV L LR e -4 R RO AR HESR I I BN 28d, ek 7~ 37 I AR 3
AR MR TR R R TS B R S T E

6.5.1 The standard curing period for grout, cement-soil, and concrete anchor
seats is 28 days. Minimum curing period shall be determined based on climate,

geology, project characteristics, and design parameters.

6.5.2 FKIL HBUE VR NAT & F S E
6.5.2 Tensioning and locking shall comply with:
1 AT 5K e L e 26 it L BRIV AT & A RE I 3% F I RIE
1. Equipment and procedures shall comply with Appendix F;
2 FRFPLAE I SIE B e A TR ] EL A R AR AN /N5 T 5 EE 1Y) 80%, VR it
A R R BE AN VAT 20MPa;
2. Locking is permitted only after minimum curing period, grout strength >80%

design strength, and anchor seat concrete >20 MPa;



3 CZed B =7 kel A i B A AT LR AR B GKm BUR BE B ESESK
EOASEANIEE | S AW
3. Anchors certified by third-party testing may be directly tensioned to release

load and locked; otherwise conduct self-inspection tensioning first.

6.5.3 AIERIHITKBL Bk, MATE FIIRLE

6.5.3 Self-inspection tensioning of hot-melt anchors shall meet:

1 AR 222 TARS H R Je

1. Working anchorages and wedges shall not be installed;

2 BRI PN EN 2, INENEAE P S A I E SR AE R S AR SR 7 TR
E;

2. Use rapid loading/unloading per Chapter 7;

3 NIR SRS EE AT 21 B Bl .

3. Record tensioning data automatically throughout.

6.5.4 AT B ARLAN G M I N SR BOAL B A it
6.5.4 Corrective measures shall be taken if self-inspection results are

unsatisfactory.

6.5.5 FAJE B ATk e N I 41 1K 06 45 R 2 B P IR BT & R AIRUE

6.5.5 Release load shall be determined through lock-loss testing:

1 W1 TR A 3, TR AT BT 42 B BUE AT 8 1.1 5~ 1.3 R E 4R E
B,

1. Preliminary release load: 1.1-1.3%xdesign lock load or empirical value;

2 AR EAR . BUF IR TARRE . PRACEG. T T A T R4,

2. Install anchor plate, digital load ring, working anchorage, limiter plate, jack,
and tool anchorage;

3 IR KT B R K, AT T BUE

3. Load to release load, release, and lock anchor;



KIS UAON L WS Rl DAY VAN W & S OR CIE =02 [EW VAT E Nk SRS WA
SRV =R e S & WA B2 P 2 & U1 PAEZ VAN (k1S S S DR T s AN RIS =X =T B
TE NS BB E A %K

4. Record digital load ring and tensioning values; establish conversion
curve/formula; post-locking readings determine actual lock load;

5 SEBREYE 7 85 BT HBUE A ZE AN KT 10%BI0H A2 152 v KIS I AT )
5E T b, 75 U] S 24k 226

5. Terminate test if actual lock load <10% deviation from design; else continue;

6 VI EELANUE 451 R A B B 451 SR A BN T K A 28 5 S BB E T B 2 S

6. Lock loss load = release load — actual lock load;

7 R R, A HON B UEAT RS 1.1-1.3 fFEH e R E) BUe 1k
A7 32 A;

7. Adjust release load = design lock load + 1.1-1.3xlock loss load;

8 HEAILHR 3-5 AEOR, HIKRIKL. BUE. #E L HTHE .

8. Repeat steps 3—5 for verification.

6.5.6 1T FT TR FHPFFRORIRSR A0 T HORCRE IS BRI A WOBE . KATRR
F 7 TR T TR NS 7
6.5.6 If jack stroke is insufficient for maximum test displacement, use staged

locking, long-stroke jacks, or combined jacks.

6.5.7 a7 RBUE WG P R E AT & T A E

6.5.7 Staged locking test requirements:

1 % T Fr Wi RATRE T 60%-90% % N 47 B HEAT 25 — IR IR P4 E 5

1. First-stage tensioning: 60-90% of jack max stroke capacity;

2 AT R IR A U B AT S B i 28K

2. Perform lock loss test to measure actual lock load;

3 A E TR AT 25 SR PR EUE M ZE I 1.1-1.3 e E LR E . 5 9hrit
FE fiif 28 L AME DR UK gar B 4k S TR T e

3. Second release load = actual lock load + 1.1-1.3%(preliminary release load —



actual lock load);

4 BEAT BRI I AT SE PR U fir 8, SERRBIUE #7805 BT BUE i 2
FLAN KT 10% B 2 B0 T2 3R, 115 I 7 18 RE TR0k Ay 8 4k 42156

4. Verify actual lock load deviation <10%; adjust release load if failed.
6.5.8 I /173 BB AT LA BE /T 15m BB BRI 22 T 7 00N 28 RN S8 48 SEAT 45
i B[R P TP R ABE , KR T 15m 85 Ay 8 e i AR TR T TR 22T e Ti ]
AIRAUE, WASRM AT T TS AL KB .

6.5.8 For pressure-dispersed anchors or anchors <15 m, use multi-jack
synchronized loading. For anchors >15 m, use either synchronized multi-jack or

single-jack displacement control.

6.5.9 FAT K I BUEH N == [ RT AN B VIR .

6.5.9 Do not cut the tensioning segment prior to basement backfilling.

6.6 i fif [E] AL

6.6 Tendon recovery

6.6.1 PURTNAEI G . AT AL G S KB BUE /i e 20l #t AT 5
B AN IE I, NCRBCE . B T AR A B R
6.6.1 Conduct conductivity testing after delivery, before installation, after

grouting, and before/after locking. Replace or reinstall if circuits fail.

6.6.2 FUA4 T H I H PR N 1Q~15Q.

6.6.2 Acceptable circuit resistance ranges from 1 Q to 15 Q.

6.6.3 F AL IFER BIWCAR ML N B 45 R 81 2 A

6.6.3 Tendon recovery requires:

LAGTAEAG I ST A5 4 1 L BT SR 28 5 00 R 2 TR



1. Backfilling, bracing replacement, and anchor unloading to meet design
conditions;

2L HAE LR BISRIE L WIRE Ko RS R PR 0 SR I A2 e TR

2. Verification that replacement bracing meets strength, stiffness, and stability
requirements;

3.0t AR b N 53 BB Y 2% R T AR D 2 2 22 4 R S Y K

3. Safe working clearances for personnel and equipment.

6.6.4 Fr i EIWCV RV BRI Sl FE A, FEIRBRAME B 5 RIS B2 1 It 2t

S

1T

6.6.4 Recovery sequence: energize to unlock — remove outer anchorage —

extract strands.

6.6.5 FAJE BT RIS ML AT & R U RIE
6.6.5 Tendon recovery operations shall meet:
1R B 3l [ O LI H 8795
1. Use automated recovery machines for strand extraction;
2.8 B A B SR AE - &
2. Provide suitable work platforms;
38R E R B 23 R R ER;
3. Dismantle layer-by-layer from bottom to top;
4 38 HPIE I (BN B> T 45min, HUEARE T 36V,
4. Electrification duration >45 minutes; voltage <36V;
5. BRI Sl L M K O il 2 79

5. Extract shorter strands before longer strands.

6.6.6 4 ARYRER IS IS, o] SR Z1) A 334 it
6.6.6 If recovery fails, possible measures include:
1A] R FH BB AL 3T i A s [ 1

1. Casing drilling to extract strands/anchorage body;



2 R ERNT AL SR BN R KM, R BB [ 5 3t = 10 4 BORG &45 BT )
Rhgh, AR B AR DT HOR BT Ja R i

2. Peripheral drilling with high-pressure water injection to reduce bond, then
extract;

3A4LFLIEENIKTT, AT e AR B A P8 U i A 4 28 i g LA

3. Use waterjet cutter to sever strands at anchor base;

4 F G B Bk LB AT, AT BN K I3 B [ Bk e TR e R AN AL
2k -

4. For cement-soil enlarged sections: break the section with waterjet before

extraction.

6.6.7 S AL PR ER Bk B H AR I 3% D #EATIE 3 5 1#A .

6.6.7 Recovery procedures shall be documented and evaluated per Appendix



7 BFALK

7 Anchor Testing

7.1 — R E

7.1 General Requirements

7.1.1 BT A I AT A R SR
7.1.1 Anchor load tests shall comply with the following requirements:

156 I A B e ke SR 4 B EL A A ¢ A B2 AN /N T8 i 5 B Y 80%;

1. Testing shall be conducted only after the minimum curing period has been
reached, and the grout strength shall not be less than 80% of the design value.

2.5 P VR o i PR 5 ST AN RIS T 20MPa, HANEAK T 25MPa;

2. The concrete strength of the anchor seat during testing shall not be less than 20
MPa, and preferably not less than 25 MPa.

3R Bk id R R4

3. An automated tensioning and data-recording system is recommended.

4. 5K P03 B A MR EOR N AT AR 5% E FIRLE -

4. Tensioning equipment and operating procedures shall follow Appendix E of

this specification.

7.1.2 FIE I AR B AT & A AR N F B0ALUE 55 i 8006 BT & A IR B
K G HIRLE B4l v A AT 1A i 80

7.1.2 Basic tests for hot-melt anchors shall comply with Appendix F;
holding-load tests shall follow Appendix G. Digital anchors may be exempt from

holding-load tests.



7.2 AR IS

7.2 Recovery Test

7.2.1 [RS8 B [T A i e AT

7.2.1 Dedicated test anchors shall be fabricated for recovery tests.

7.2.2 IR HIE N AT & T FIRLE :
7.2.2 The fabrication of test anchors shall meet the following requirements:

VAT BE L B oy 80 S R 28 0 1) N BB A v 1 e KA

1. Anchor length, locking load, and load capacity shall be taken as the maximum
values among all anchors;

2. 8 E AN AT 3R,

2. Minimum 3 test anchors;

3.HEGT T s LR B s LR MIRZE R BORN, MANTEAD T3
AR G8 Bhi AT

3. When significant differences exist between upper and lower geotechnical strata,
at least three additional test anchors shall be provided;

4RBRFER 2 LRI B RIS 1T T8 0 TSR 5 T,
PR T T A ] o

4. Geological conditions, tendon configuration, construction methods, and
construction parameters of test anchors shall be consistent with those of production

anchors.

7.2.3 RIS AT TR AT 6 T BIEE:
7.2.3 Construction of test anchors shall meet the following requirements:
1 AR ISk . AN 2R K SR R 25 AL
1. Outer anchorages, strands, unlocking wires, and other components shall not be

damaged;
2 S B AR B PR AE IRV E S AR N



2. Strand sheaths shall remain intact; grout, slurry, or debris shall not enter the
sheaths or the hot-melt anchorage;
3 SR B N BE T 2 156 % [ Wi A 5K
3. The length of the tensioning section shall satisfy the requirements for both

testing and recovery operations.

7.2.4 [A)— e B A ANAS R IR 3 [t 6 5 10 PR 2 2 A 15
7.2.4 A test anchor shall not be used simultaneously for both recovery testing

and ultimate basic testing.

7.2.5 [ EG D BRI AT & T BRI E -
7.2.5 Recovery test procedures shall comply with the following:
LATAEAR PR P Fe A TG, 50 )7 VA BAR A INAR I % F HRE $04T
1. Conduct non-ultimate basic tests in accordance with Appendix F;
2. AT B
2. Perform a lock-loss test;
3. BHATIRFABUE, BUEE B VBT BT SROCBIUE fT 8 1.25 %5
3. Tension and lock the anchor to 1.25 times the design maximum locking load;
4 BEATHERT, RS (A AN E A>T Sh
4. Maintain the load for not less than 5 hours;
ST EE M REA AT BGOSR BARA AR N R G B E AT,
5. Conduct tendon holding-load testing in accordance with Appendix G;
6. bR, AREL,  [mIUACRA A

6. Remove the anchorage, unlock, and recover the strands.

7.2.6 G A2 B B A 5 it 15 4%

7.2.6 Recovery tests shall be deemed satisfactory when:

1B AR 06 2t 455 IS 1) A LA AR

1. Displacement remains stable during the holding period of the basic test;



25 BB T B 0.7~1.1 5 R Bt 22K,
2. The holding load is 0.7-1.1 times the locking load, or meets design

requirements;
3. 1% e J7 AR 100%.

3. The recovery rate of the strands, following the specified procedure, is 100%.

7.2.7 BIF B RO A A% e, 5 AT AT TR s T .
7.2.7 Production anchor construction may proceed only after recovery tests have

passed.

7.2.8 TR B AT PR (RIS AN A% IR 70 A A B i PR R AL B4 e
7.2.8 If the recovery rate does not meet requirements, the cause shall be

identified and corrective measures implemented.

7.3 AR K 3 0 B A

7.3 Self-Inspection of Production Anchor Capacity

7.3.1 TREBE A IR RSy BHUE M AT & BT ESR EAE DT 1.25Nke
7.3.1 The maximum test load for production anchors shall meet design

requirements and shall not be less than 1.25 Ni.

7.3.2 TRERAT B INEN AL P BT S il B 2R (8 7.3.2),
7.3.2 The loading and unloading procedure shall comply with test requirements

(Figure 7.3.2).



P kM)

: 1]
1.05, -

—
0 f Cimind

B 7.3.2 7371 B RN E BAL
hematic loading/unloading procedure:
P, —iX I K461
P.: Initial test load;

P, — 6 i KA 4o

P,: Maximum test load.
7.3.3 AT TRERAT AR B ) B AN B 22 I A 9644 1 Ik /min SR 34
FEL I S U B R AN I 0.01Py(B) 1kN) & 58 6min-10min 7551 & AN
KT 0.6mm I RHIE A EH R A

7.3.3 For self-inspection tests:

o Install digital load rings;
e Record load values at a frequency of once per minute;

e The test shall be deemed satisfactory when:
Two consecutive readings differ by no more than 0.01 P, (or 1 kN);

and;

The displacement increment between the 6th and 10th minute is

<0.6 mm.

7.4 Byt



7.4 Digital Anchor Testing

7.4.1 HAFAE N AIE L2 — I, AT R B A gk AT Ik
7.4.1 Digital anchors may be used for:
1 AT i 28
1. Anchor load testing;
2 i 7373 B R At AT 0 i 19 EE BEL 73 00K
2. Measuring tendon frictional resistance in pressure-type or pressure-dispersed
anchors;
3 BT [RIST I e
3. Anchor recovery tests;
4 ST 35 Ay B
4. Holding load monitoring;
5 ST BIUE (B B 2
5. Locking load determination.
7.4.2 Bl B N AP BREAT
7.4.2 Digital anchor testing shall follow these steps:
1 FEA [ A 2 Bk 3d IR A% Rk s S 2R B A0 S 1
1. Within three days after final grout set, check the integrity of sensors and wiring.
2 I BT 46 s 18
2. Record the initial pressure before testing;
3 %0 E AR e S 2 N A8 2 T i K 2
3. Apply incremental loading to the specified maximum test load;
4 ENFEIHT 6 IR AT 2K
4. Unload to initial test load;
5 Ao E #d AR s

5. Automatically record pressure throughout loading and unloading.

7.4.3 U A I E B 7 BT & BT EEK, BT I BRI w] AR B % F
FO AR PR 2 A TR ZEOR AT



7.4.3 Loading and unloading procedures shall comply with design requirements

or, if none are specified, follow the non-ultimate basic test method in Appendix F.

7.4.4 B at i ah RS AV Sk s B 22 BRI DA% G BT B EE R 0451 2K
7.4.4 The difference between digital anchor readings and outer anchor head loads

at each load stage represents the friction loss of the tendons.

7.4.5 By ah SR AT T8 A e R R 5
7.4.5 Digital anchor test results may be used for acceptance of tendon holding

loads.



8 FF A fr 2l

8 Holding Load Monitoring

8.0.1 Ak & N AT R far 2 I

8.0.1 Holding-load monitoring shall be performed for all hot-melt anchors.

8.0.2 FAKE A7 A ar B U 42 S BIT BE AT 73 9 B A SRS 8 E B Bl A B e
SO0 M PR AN B B
8.0.2 Monitoring consists of two stages:
Monitoring during tensioning and locking;

Long-term monitoring after locking.

8.0.3 FJAfin B MM 28 % BT & N AIE:
8.0.3 Monitoring instruments and equipment shall meet the following
requirements:
1 BRI S A B s 4 A
1. Digital rings, sensors, or digital anchorages should be used;
2 Mo 4SR50 28 SN A LIRS PS8 A A SR, H LN BB EAE T )3 E e
P2 25%~80% . [H];
2. Monitoring equipment shall meet accuracy and range requirements, with
measured values preferably within 25%—-80% of the full measuring range;
3 M e s g8 I 28 T A HE B RE 5 A% ELAE R IR A HE A RO A
3. Instruments shall be calibrated, verified as qualified, and used within their
calibration validity period.

8.0.4 PR BUE Ja Ml SAT BN AT S T SIRUE:
8.0.4 Layout of monitoring points after locking shall meet:

1 It g - 564 SR 2R M B R BT L T 7 38 0 R B AT L M A



1. Monitoring points shall be arranged in areas with complex geotechnical
conditions or where anchors have high design capacity;

2 % T 2 JRAAT S NG, R B AN A B AT LA [ — M 00 v

2. For multi-layer anchored retaining systems, each layer’s monitoring points
should be placed on the same monitoring section;

3 BT 5 A ey RN T Mt 00 o B A LA ] 0 W

3. Holding-load and deformation monitoring points should be located on the

same monitoring section.

8.0.5 FAJA BB E J ML I 8] 55 B NEAT 5 1 B AE -

8.0.5 Monitoring timing and frequency shall meet the following:

1 M 00 e ) AN 66T R It T )

1. Monitoring duration shall not be shorter than the construction period;
2 AR Bk L AL W THEESR AL, AT R SR E P T

2. Unless otherwise specified by design, the following frequencies apply:
D B IR BN 1d~3d;

* During load increase: every 1-3 days;

2)fi B e HITA] BN 5d~10d;

* During stable load periods: every 5-10 days;

3)TRELE A, H N 30d~60d Ml —k;

* After project completion: once every 30—60 days.;

3 2 W KA S AT Ao AR R ARG O T S 18 o M 0 A5

3. Increase monitoring frequency when data anomalies or large load variations
occur.;

4 Kl AR € I AT AR M AR

4. Reduce monitoring frequency when data stabilizes.

8.0.6 FURMBUE R FF A MR, NMATE T HIME:



8.0.6 Post-locking load measurements shall meet:

1 Hrp i NAE I Ja 2 a R SK A BUE Ja 0 AT AR iR E S I,
24 it Y B A e IS 7 8 B Ji DR O R R A P 4 it

1. Digital anchors shall undergo sensor signal tests after delivery, after grouting,
and after tensioning/locking. Investigate and resolve circuit faults when present.
2 SRALAUE I LI T B RE 4y A, 1 D BT R A r A 56— U B B0

2. The locking load shall be recorded as the first holding-load reading.

3 B RN AR B R N B R 1 IR, BT BB AR i A A
3. Readings shall be stable; each measurement shall be repeated once, and the
average value shall be used.

4 R R E KRN, TRBAT S N ) e sl g i A

4. When re-tensioning is required, readings shall be taken before and after
re-tensioning.

5 RFUOWMIE, NEMMAEGREE, IR TR AT H L.

5. Ambient temperature and site construction/operational conditions shall be

recorded with each reading.



9 RERK

9 Quality Inspection

9.0.1 P i A I NAE It T AR P e B Bt AT, JERLELEE T A2

9.0.1 Quality inspection for hot-melt anchors shall be carried out in stages during
construction and shall include the following:
1 AR B R PR AT R B i e 5
1. Incoming inspection of raw materials, components, and prefabricated tendons;
2 AL MRz g ER. TRBIBUE S BT e B R A
2. Quality inspection for drilling, tendon installation, grouting, tensioning and
locking, and tendon recovery;
3 HAT PR R E IR
3. Inspection of anchor pullout capacity;
4 By s 71 R TR o

4. Functional testing of digital anchor load-measuring systems.

9.0.2 B B A RE LA A I N AT & SURE !

9.0.2 Incoming inspection of hot-melt anchor materials and components shall comply
with the following:
12, BURE . AR L& I e B N B A R SO,
I BT AW
1. Steel strands, hot-melt anchorages, bearing components, wires, and digital
load-measuring devices shall have valid quality certificates and shall undergo
visual inspection;
2 TR RNAZ B bR iR, T NG AR B 2 4 HL e S
2. Prefabricated tendons shall have their product markings verified, and sampling
inspection shall be carried out to check continuity of the unlocking system

circuitry;

3 7KYE~ AMINFTSEAT MG IR MNAT & DT B ZXhr i GE FHRERRER/KJE) GB175



Lo ClREEEAMINFD) GB8076 HIRLE -
3. Inspection of cement, admixtures, and related materials shall comply with the
current national standards GB 175 — Common Portland Cement and GB 8076 —

Concrete Admixtures.

9.0.3 FNa Bl jits Lo A IO N AT SR B E

9.0.3 Construction quality inspection for hot-melt anchors shall meet the following

requirements:
1 AL R 56 N B FE ALAL LA FLIR S AGTA » FCVF I 22 N AZ ASIAZ 5 6.2.7
FAAT;

1. Drilling quality checks shall include borehole position, diameter, depth, and
inclination, with tolerances following Section 6.2.7;

2R R N AR RIRE A . RIS R E AR AR R

2. Grouting inspection shall include grout mix proportions, grouting pressure,
grouting volume, and grout strength;

3 sRFLAUE o A O N A R BUE AT B, R A B S BR

3. Tensioning and locking inspection shall include verification of the locking
load, holding load, and lock-loss ratio;

4 (B g ot BB A 56 S LA i 7 [m U R e Bk B RS

4. Recovery inspection shall include tendon recovery rate and the dimensions of

residual fragments.

9.0.4 HiAT YUK BRI NAT & H L
9.0.4 Inspection of anchor pullout capacity shall comply with the following:
1 K3 5V N AZ AR 28 7.3 F5 AT

1. Testing methods shall follow Section 7.3;



2 K B A N D TR A SBH 5% HLIR— 26 T AR A>T 3R,

2. The number of anchors tested shall be no less than 5% of the total quantity,
and no fewer than three anchors under the same conditions;

3 KL 96 B N BE A LATRE I N7 o5 AS R = R Bt 2

3. Test samples shall be randomly selected and shall represent different

geological conditions and design parameters.

9.0.5 P T B I WS RT & N B Sk A
9.0.5 Quality acceptance of hot-melt anchors shall meet the following criteria:
1 KO SRR il 5 B A Ak B R 96 45 R 5
1. All raw material inspections, construction quality checks, and pullout capacity
tests within the batch shall be satisfactory;
2 B A e BB D B BUE ff 3K 0.9-1.1 4i%;
2. Measured holding loads from digital anchor systems shall be 0.9—1.1 times the
design locking load;
3 4 [RICR A AR T 95%;
3. Tendon recovery rate shall not be lower than 95%;
4 BB RT BT & AIEER 4.0.4 2656 1 AKHIAUE .

4. Dimensions of residual fragments shall comply with Section 4.0.4(1).



PR A AUBBATASRELR

Appendix A Technical Requirements for Hot-Melt Anchor

Prefabricated Tendons

A0.1 BIREERIATAFYIE N AL R A0.1 FIRLE R -
A.0.1 The structural configuration of hot-melt anchor tendons shall comply with the
specifications listed in Table A.0.1..

® A0.1 FHARE A

Table A.0.1 Structural Configuration of Anchor Tendons
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A.0.2 PIEGE A AR I AT 2R A.0.2 BRI E K H
A.0.2 The marking system for hot-melt anchor tendons shall comply with the
specifications in Table A.0.2.

®A0.2 PUBHFAEAR DI A
Table A.0.2 Marking System for Hot-Melt Anchor Tendons

30~50ecm #150em
n
B 2 ¢ 5 g e ol ol 3| &
MpkE | O XXXXIE xoopdiE S & 3 S S S B 2 o B WL
Nl N N ] N [N o~ N o o
7/

£ / Notes:
LTI A b N Z B~ d b R, 2 DR a6 BR O G T i s 4
1. The outer end of prefabricated tendons shall be laser-engraved with

product markings;

2 VME BN AR TR IR A Al S, TR Al A R m)
SR i

2. Marking information shall include project name, manufacturer name, and
tendon length (abbreviations permitted);

3R TR XN TR S 1] LR T R AN 2m, i B SORR R X VE
BN 0.3m~0.5m, KEFRRXEEAE/NT 1.5m

3. The marking zone shall extend at least 2 m from the outer end toward the



borehole:
K] SChRIRIX / Graphic/text marking: 0.3-0.5 m
K EFRHIX / Length-graduation marking: >1.5 m
4 KRR E AL E N em, ZIFERIBRECN lem
4. Length markings shall use centimeters (cm) with a lcm interval.



Appendix B: R4k 5H1Z 2 BRE S 58 E K i A FH R R (kPa)

Appendix B: Bond Strength Between Grout and Strata, and End-Bearing
Strength of Anchored Body (kPa)

Rk VULEH Table Notes

1. Rk B AEE &4
Applicable Conditions for Bond Strength Values

. B3 RIS SR E Y — RER K o IR ARl R
P B K T AR A3 1.1~15 £, AR EEEN.

. L : The bond strength values provided are empirical values
corresponding to primary grouting and simple secondary grouting.
When segmented secondary grouting is adopted, the bond strength may
be increased by a factor of 1.1-1.5, with smaller multipliers applicable in rock

masses.

2. itk ERE R

Principles for Cohesive Soils
. X X TEMLE, TRl EEEE. AT SRR

[AJACRE S VSRR IR SRR L Ry R KA 5 S5 00 I RG 4 0 8 HURE a1
S Z BB AR AE

. JEL : In cohesive soils, higher bond strength values shall be used when the

following conditions are met:

e Drydrilling
e Casing support
e Clean boreholes

o Short waiting time prior to grouting



« High grouting pressure
e High grout strength

e Low groundwater content

Lower values shall be used when the above conditions are not satisfied.

3. >+ R EUE R
Principles for Sandy Soils

. B30 WL, EESEEMFEELUT, AR RO 45 R B,

HORL D R, BRED E BB R i & B SRR 30% I BRI

fH.

. JEXL : For sandy soils of similar density:

« Lower bond strength values apply to silty or fine sand layers.

o Intermediate values apply to medium or coarse sand.

Higher values apply to gravelly sand.

If silty/fine sand content exceeds 30%, lower values shall be used.

PRER Strength Table

B+ K5 ‘
Rock/Soil LR
Condition
Category
Tt _
Plain Fill

e+ -

G598 AR
sl
Bond
Strength
(kPa)

10-30

Ui REL B BE ARt
(=1
End Bearing

Strength (kPa)

100-600

100-300



g =g ot 3|
Rock/Soil
Category

Silty Soil

Ft

Cohesive Soil

-t
Silty Soil

Bt
Sandy Soil

BAL
Gravelly Soil

PR LN
Rock Mass

AR

Condition

a¥e (05<IL<

0.75)
Medium Plastic

¥ (025 < 1L <

0.5)
Stiff Plastic

IZAH (0 < 1_L <0.25)

Hard Plastic

h%3£(0.75 < e < 0.9)

Medium Dense

259 (e < 0.75)

Dense

2 (10 <N < 15)

Loose

rpa 25 (N > 15)

Medium/Dense

Loose

==

Medium Dense

E&

L/
Soft Rock

BEs

G598 AR
sk
Bond
Strength
(kPa)

35-60

40-80

45-100

30-80

50-120

20-50

50-200

60-200

80-250

200-600

600-1,600

i BEL 58 BE A v
18
End Bearing

Strength (kPa)

300-700

650-1,200

900-1,300

500-700

600-1,000

200-500

700-1,200

900-1,500

1,200-2,200

1,200-2,400



g =g ot 3|

:,:AEE‘
Rock/Soil LR
Condition
Category
Hard Rock

ffyE Additional Notes
1. RS
o [Ir = WMEFEE (Liquidity Index)

e« e = fLIKitL (Void Ratio)

o N = trifETt NTi%L (Standard Penetration Test Blow Count)

G598 AR
sk
Bond
Strength
(kPa)

Ui B 55 BE A
(=1
End Bearing
Strength (kPa)

2. B - RPEEERNERE, Kb IEFRS IR .

. L : All values are empirical and shall be adjusted based on field

test results.



Appendix C: RS 477 NKIe L2 ERB I LRBIER

Appendix C: Empirical Compressive Capacity Data for Jet-Grouted

Enlarged Cement-Soil Anchors

FHEULEH Table Notes
1. ARiEEX
. Ll i s VI G P U N 1) s i Wb | A5 PN ok ] =
o Jet-Grouted Enlarged Body : Anchored section enlarged by
high-pressure jet grouting.
. KL o KBS RIRER R E A,
o Cement-Soil : Solidified mass resulting from the mixing of cement

and in-situ soil.

BIER Data Table
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N

e

2% Parameter Definitions

RS (LD

3 FMERRIETR S, AR

L : Liquidity Index (IL) of cohesive soil, indicating the consistency
state of cohesive soils..

HER AT (N)

3 AERNIRIREEE S, A TP R S

g : Standard Penetration Test (SPT) Blow Count (N), Used to
evaluate the relative density of sandy soils.

FHH (Curing Period)

3 KJeRFELET R E CRED .

L : Time, in day, required for the cement-soil mixture to achieve

the corresponding compressive strength.

N FVEE Application Scope
e+ QGIEZEXTEZE NI I Wt (HHE B HEIRED) .

Applicable to:

e Cohesive soils ranging from plastic to stiff plastic, and
e Sandy soils ranging from loose to dense.

AE ST H : 200-600 kN (AR L JZ 2 F P2 i T 5 )

Capacity Range : Typical compressive capacity ranges:



e 200-600 kN, dependent on soil conditions and anchor

model.

® - RPEEANLRE, KR LREFRS SRR RIE.

Note : Values are empirical and shall be verified through field tests.

Appendix D: RIEAT BT E TidRE
Appendix D: Construction Record Sheet for Hot-Melt Removable
Anchors

£ D.0.1 PSS HEIRCRE

Table D.0.1 Conductivity Test Record for Hot-Melt Anchors

M| i
TRAHR B E,%(ﬁ A
eS| M 3
Tes
Project Ancho Te
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Model
ID
] o | ) F, 5 [ivd -3 | i
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] =il B H ( B A P L}
5 £z B’ # Q) H B
R
ema R
L rks Tes ecor
A ocat Tes Te Re Fa Fa ter der
nc ion t st sist ult ult

bl =i
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Table D.0.2 Recovery Record for Hot-Melt Anchors

hni
cal
Su
per
vis

or



1.

THE4% WATRA
R
Project Anchor
Name Type
LAES
2 KE .
%S 0 (m) tﬁﬁz
(A
Lo
Anch cation Leng
Total
or th
Stran
ID (m)
ds
L& Summary
BITK s B
Construction Quality
Foreman Inspector

HE Vi Instructions
SRR ICRE

Conductivity Test Record
: IEHA{EAN 1-15Q), 8 G I 75 Fric b .

FL FH Y

Resistance Range

shall be marked as faults.
: R R R R = AN B

: "Post-Delivery," "Post-Grouting," "Post-Locking."
L NRRIER X R

MR B
Test Phases
W EARIE

Bl

R

PS&:S
B

R
ecover
ed
Strand
s&
Lengt

h

[l R
Rk
i 3
Un
recover
ed
Strands
&
Length

12

Supervisor

1L
H34

cecove

ry
Date

Re
marks

H 3%

Date

: Normal resistance range: 1-15 Q. Values outside this range



o Fault Marking :"v" for normal, "x" for abnormal.

2. FEIEFE
Recovery Record
. A B R A o W AERVEASER] ClnbUpk R 1= R BEAE .
o Unrecovered strand causes shall be documented (e.g., mechanical malfunction,

geological obstruction).
. BEERE - R = BIYORE 7 BRE x 100%.
o Recovery rate:

R d Strand
ecovered Strands %

Recovery Rate =
Total Strands

(@)

T A HAARN RETHI IS,

Note : All records shall be signed by responsible personnel and archived.

Appendix E: € iEiAR & RBEE R

Appendix E: Anchor Load Test Equipment and Operational Guidelines

E.0.1 R HEER

E.0.1 Test Equipment Requirements

B/ BRER

Equipment/Component Technical Specifications

- RAANTERKIRR A ER 1.2 5, HileLLE
ROEE R
Reaction System - Reaction force > 1.2x maximum test load, with
deformation compatibility.

- RS T eI, B0 A far A e Rt ey 5 1)
ThIR 1.2-2.0 fi.
Hydraulic Jack - Double-acting hydraulic jack; rated load = 1.2-2.0x
maximum test load.

MAHRE - KM ias Bt /138, Fa R eI 4 S 2K

Load Measurement System - Use load cell or pressure gauge with calibration



)

B/ BRER

Equipment/Component Technical Specifications
and conversion curves.

- WSS 205 %, EEE G,
- Accuracy 2 0.5% FS; range covers expected

hrig e s

Displacement Transducer )
displacement.

- SR SREEAT RIS Bl SRR A% A s O
HI/RRERR .
Data Acquisition System - Real-time data logging, remote transmission, and
fault tolerance.

E.0.2 BEE

E.0.2 Operational Guidelines
R R

System Installation
BIRT I, RVBEE SRTHAES, WMEPUKEm-FEER.

e The jack, reaction system, and anchor axis shall be aligned.

e Anchor plate bearing surfaces shall be flat and perpendicular.
THRARRFFS), Tigkdr 1-2 R R R #1 0.2-0.3 %) .

e Wedges shall be tightened uniformly.

e Pre-tension cycles (1-2) at 0.2—0.3 x maximum test load shall be
performed.

JIE %t
Load Application

In#EGE#R: 1-10 kN/s, ¥WSEL T

Loading rate: 1-10 kN/s, uniform and impact-free.



o ZERTIIAIGTEGIED < 1% mORWERmE (B0 < TkND .

o Load fluctuation during holding: <1% of maximum test load (or <1 kN).

3. AR e xR
Data Recording

o WIE A EIUER K N 10%.

o Initial load = 10% of maximum test load.
o RRLAur 45 BE S (] -

o Holding time per load step:

AR 1 B/, MR EHENT 2.

= Conventional test: 1 min/step; proceed if displacement stabilizes.
 KEHRLE: EKE 60 HEF, VRATIE R REE .

= Long-term test: Extend to 60 min for creep evaluation.

4. e

Safety Measures

o WIEEHMEERT < HiE TEEIIN 80%.
o Hydraulic system pressure shall not exceed 80% of rated capacity.
o AR B I 7 R AP b

Tests shall be suspended immediately in case of abnormal displacement or system

malfunction.

E.0.3 &S 4P

E.0.3 Calibration and Maintenance

Wi H R

Item Requirement



Wi H R

Item Requirement
R - DRGSR/ R T13R: 6 MNHEUE 100 ikse e R .
R
Calibration Interval - Load cells/pressure gauges: calibrate every 6 months or every
100 tests.
BENE - BRI AT AT T B AR RS E AN R IRE

Equipment - Inspect jack seals, sensor connections, and data systems prior

Inspection to each test.

W AREMHTE LT EEAREG . Sciae K S .

Note : This table applies to anchor basic tests, acceptance tests, and

long-term monitoring.

Appendix F: ZEA KL
Appendix F: Basic Test

F.0.1 &% H K

F.0.1 Test Purpose

3 WRIEAVE AT ISR BT R E T AR it T 2E
HIE

;g : To verify the bearing capacity, deformation behavior, and

construction suitability of hot-melt removable anchors.

F.0.2 RERBEHE

F.0.2 Test Types and Quantity



RERA R

Test Type Requirements

- ARHE 26 R
R PR 1tk AR - MR AR
Ultimate Basic Test - Quantity > 6 anchors.
- Load to failure.

- ARE > 3 R
AR PR AR - IEER IR 1.5 5.
Non-Ultimate Basic Test - Quantity > 3 anchors.
- Load to 1.5x design load.

F.0.3 MMEBRERF

F.0.3 Loading and Unloading Procedure
E: i 1% B I 8]

iz P&
ST ;
X Displacement
Step Load Holding
. Measurement
Levels Time
e 0.1 x B R fif CRBIIR AL
1. WIah 7 X 5 kb o
. # _ Record initial
Initial Load 5 minutes ,
0.1xPmax displacement
2. e 03 0.5 06 0.7 B2 15 Sk BEGOINE R ML 52
Gradual o 15 min per Measure displacement
) 0.8, 0.9, 1.0xPmax
Loading level after each load step
A E k= . P
. WRIEARALH
3. H# 0 .
) i - Record residual
Unloading Unload stepwise ,
displacement
to zero

F.0.4 &8 brdE



F.0.4 Acceptance Criteria

Ei-7 R
Criterion Requirement
AB A - SRR AR > WotHE.
Bearing Capacity - Measured ultimate capacity > design value.
frip A e - RGBT PRI R < 1.0 mm (5-15 48D
Displacement - Displacement increment < 1.0 mm within 5-15 min at each
Stability load step.
RZR (a) -a <20 mm GFERE th-ta 230 7241 .
Creep Rate (o) - o £ 2.0 mm (for time interval > 30 min).

F.0.5 RBMEANE

F.0.5 Test Report Requirements
1. - ML (P-s HHZRD

. B SRS R N A Bk R

. kg : Plot load vs. displacement (P-s curve) for each load level.

2. WFAZ 7T

. B3 R AR IR A AR XU .

. T : Calculate creep rate (o) and evaluate long-term deformation
risks.

3. ZR5EI

. B WERI R S, R v T L.

. T : Provide conclusions on test results and recommend for

design or construction adjustments.



® o WIRE RN IRy TR .
Note : Test results must be archived and serve as acceptance criteria for the
project.

Appendix G: FFH AR

Appendix G: Holding Load Test

G.0.1 R HK

G.0.1 Test Purpose

3T RAEEATEDUE A I SE PR R AT B AT S B EDR, PR T

VWAL TN
3L : To verify whether the actual holding load of the anchor after

locking and evaluate prestress loss.

1.

G.0.2 AR

G.0.2 Test Procedure

i
Step

TR PRE

Installation of load

measurement devices

2.

TR

Stepwise loading

BIENA

Operation

LR H I I A R A Tk
Mount digital load cell or transducer
at the anchor head.

HABT AT 5% BB TR K
8 AT

BARER
Key Technical
Points

- WRERI IR E S
BERT 2% 55 -
- Align the load
cell with the
anchor axis.

- EEE <10
kN/s



PR’
Step

(increments of 5% of
design load)

3. REZAZE
Lift-off verification
using feeler gauges

4. HHELx
Recording load and
displacement at each
level

BIENA

Operation

Load stepwise in 5% increments of
the design load up to the maximum
test load.

P28 RO U B B 55 B S AR R B, A€
PG .
Check gaps between anchor head
and plate using feeler gauge to
detect lift-off.

SR GAT HT AL AR 3UH
Record displacement and load
values at each step.

G.0.3 A& E I

G.0.3 Acceptance Criteria

tw

Criterion

AR
Holding Load

frg e et
Displacement Stability

R

Requirement

BARER
Key Technical
Points

- Loading rate <
10 kN/s.

- [EBE > 0.3 mm
) e IR

-Gap 2 0.3 mm
indicates lift-off.

- BATETE 1
VIRCiR

- Hold each load

step for 1 minute.

- SRR SO BB T BN 0.8-1.1 £

- Measured holding load = 0.8-1.1x design locked load.

- WA P E <05 mm (1 %) .
- Displacement increment < 0.5 mm (within 1 min).

G.0.4 REMENE

G.0.4 Test Report Requirements



1. FrE-A s (P-s HiZR)

. 3 SRS AR R, ARERE

. L : Plot load vs. displacement (P-s curve) and mark the lift-off
point.

2. TRBL S48 R 7 b

. 3 HHBUEME S RAE MR ZER, DHHRERR .

. g : Calculate prestress loss (locked load vs. holding load) and
analyze causes.

3. ZREEW

. XX HERGE, RN S HEE T T ZRE.

. N : State acceptance status and provide recommendations for

adjusting tensioning parameters or construction methods.

E O WRIREN RN TR IR H K

Note : Test results are critical for anchor acceptance and project
handover.
2t 7 i B

Explanation of Wording in This Standard

1. FERREREARE
Terms Indicating Degree of Rigidity



2.

o

HCRIR

HXRRAR
. English
Chinese
. Wording
Wording
A gk
Must Prohibited
o FRE
Shall Ok
Shall Not
H ArE
Should Should Not
) R
May Permitted
5| At ERIR

Reference to Other Standards

L

Explanation

FORTRAEIEER, B RBUTEER.
Indicates mandatory requirements;
non-compliance will lead to severe

consequences.

RN IE TG LT 5 B8 57 1R800
Indicates rules to be followed under
normal circumstances.

RN OVFIHA IEFE, KA RV -
Indicates a recommendation with
flexibility; priority applies when conditions
allow.

TGS, ERERM T AERH .
Indicates an option applicable under
specific conditions.

I ROSCTIRBIRHAA AR EIATIY . BVEN:

BAF AL RUET BN 3R

Ei gy : When reference to other standards is required, use:

“Shall comply with the provisions of...” or “Shall be executed in accordance

with...".

A~

B EL R [ PR REA IR VA NAT B (TN A I B R SR BAERR RN BOR

FIFED JGJ 85 HIHLIE -



o The static load anchoring performance test method for anchorage shall
comply with Technical Specification for Application of Anchors, Clamps and

Couplers for Prestressed Tendons JGJ 85.

3. 2R SCRRRERL
Authority of Interpretation

. 3 o AR P E TR BRI P s RS T R A S H
B, LRSI TR T RE T EE A TR A R 91T 2 5] 01 5T B AR AR RE
. L : This standard is administered by the Foundation Engineering

Committee of the China Association for Engineering Construction
Standardization. Technical interpretation is provided by Zhejiang University

and Suzhou Nenggong Foundation Engineering Co., Ltd.

W PATAARAER, RIEE CCAECHT R G| AR 9T

Note : Definitions of terms shall follow the latest versions of referenced
standards.

List of Quoted Standards

51 b e %

E R #7r#E National Standards
1. IR AMNFIM A EARBMIEY GB 50119

Technical Code for Application of Concrete Admixtures GB 50119



N

e

=

e

o

~

o

1.

2.

CR P L ELA TR R B WiriE) GB 50202
Standard for Quality Acceptance of Building Foundation Engineering GB 50202
CRE L4 TEETREREHTE) GB 50204
Code for Acceptance of Construction Quality of Concrete Structures GB 50204
(BRALERLTRERKSE M) GB 50300
Unified Standard for Construction Quality Acceptance of Building Engineering GB
50300
(BAS TR EEAEFMIE) GB 55003
General Code for Building and Municipal Foundation Engineering GB 55003
(& FARERRELKYEY GB 175
Common Portland Cement GB 175
(TN TR B FMNAL) GB/T 5224
Steel Strands for Prestressed Concrete GB/T 5224
(TR A R REFIERESS) GB/T 14370

Anchors, Clamps and Couplers for Prestressed Tendons GB/T 14370

TNV AR#E Industry Standards
CEFRRKERMERERB T EFE) JGI/T 70
Standard for Test Methods of Basic Properties of Building Mortar JGJ/T 70

(TN A AR RANERSENARARE) JGJ 85
Technical Specification for Application of Anchors, Clamps and Couplers for

Prestressed Tendons JGJ 85



3.

(CERFETHHEARME) JGJ 120
Technical Specification for Retaining and Protection of Building Excavations JG)
120

(TCREGETDL ML) JGIT 161
Unbonded Prestressed Steel Strands JG/T 161

CHATF R 5 I ARBAEY JGJI/T 401

Technical Specification for Testing and Monitoring of Anchors JGJ/T 401

HEF5#E Association Standards
CE LT BRIFHE) T/CECS 22

Technical Standard for Geotechnical Anchors T/CECS 22
(AT E WA R B R AR Y T/CECS 999

Technical Specification for Application of Removable Anchors T/CECS 999

*
FEH IR 51 S, AUBE H AR RRASE AR . AN B IR 51 HSCrF,
HEdghA CBAEARBSCR) &AM,

Note

For dated references, only the edition cited applies.

For undated references, the latest edition (including any amendments)

applies.
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