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Notification of Issue of Technical Specification for Construction of Highway

Bridge and Culverts

(No JTJ 041—2000)

Document No 434 [2000] from Highway Dept, Ministry of Communications

To Ministry of Communications in each province, municipal and autonomous regions; to
Beijing Highway Bureau, to Shanghai Municipal Engineering Management Bureau; to relevant
units, colleges and universities concerned with design, construction, research and supervision of
highways,

Please be informed that Technical Specification for Construction of Highway Bridge and
Culverts (No JTJ 041—2000) is now issued as professional standards in effect from November
First, 2000 on, which makes invalid the Technical Specification for Construction of Highway
Bridge and Culverts (No JTJ 041—289).

The said 2000 Specification is under compilation and interpretation from RBG First
Highway Engineering Bureau, published from the People’s Communications Press. It is
expected that experience be accumulated and summarised in practice to inform the said No One
Highway Engineering Bureau of any defects therein or any proposal for improvement for
reference in modification.

Ministry of Communications, People’s Republic of China



Preface

In line with the document No [1997] 1085 from the Highway Bureau, Ministry of
Communications and the document No [1997] 028 from the Highway Department, Ministry of
Communications concerning modification of Technical Specification for Construction of
Highway Bridge and Culverts, three years’ endeavours have completed the interpretation of
relevant articles and clauses thereof.

In light of challenge from complicated modification tasks, a compilation tem is formed in
accordance with recommendation from the Highway Department of Ministry of
Communications, with Shen Tianyong as dean, Chen Mingxian, Zheng Yushu, Huang Jianyue,
Zhang Zhengxian as members. The said team is responsible for organization and coordination of
modification of the said Specifications.

The said modified Specifications is capable of better expression of the construction
techniques as applied in China in recent years in construction of highways and bridges, in line
with numerous latest standards applicable domestically as issued by the government or by the
relevant profession. After modification the Specifications on the whole covers any such respect
as various construction techniques and process in construction of highways and bridges as well
as construction requirement in key net, to play an instructive and guideline role in improvement
of domestic construction techniques, in normalization of construction approaches and in
assurance of construction quality.

The major items under modification in the said Specifications go as follows: original
Chapter 6 of Column Foundation and Chapter 17 of Wood Bridge are cancelled; original
Chapter 14 of Assembly Concrete, Reinforced Concrete and Pre-stressed Concrete is under
adjustment to be Chapter 15 of Reinforced Concrete and Pre-stressed Concrete Beam Bridges;
original Chapter 16 Suspended Bridges and Cable-stayed Bridges is adjusted to Chapter 18
Suspended Bridges and Chapter 19 Cable-stayed Bridges; original Chapter 19 Thrust of Bridges
and Culverts and Chapter 20 Drainage & Water-Proof of Bridges & Culverts are combined to
Chapter 22 Approaches, Bridges & Culverts. Newly added to the Specifications are such
contents as Chapter 8 Underground Continuous Walls, Chapter 16 Arch Bridges and Chapter 22
Bridge Deck & Accessories Works, with numerous contents under supplement to each chapter.

Any problems as discovered and any proposals as formulated in compliance with the said
Specifications are expected to inform RBG First Highway Engineering Bureau (Guanzhuang,
Chaoyang District, Beijing, ZP: 100024) for reference in consequent modification.



Editor in charge: No One Highway Engineering Bureau of China Road and Bridge Group

Participants: Hunan Provincial Highway & Bridge Construction Group
Guangdong Changda Highway Engineering Corp Ltd
Sichuang Highway & Bridge Construction Group (LTD)

Major personnel in draft: Liu Jishi Yan Honghe Tian Keping Wu Tongao
Huang Houzhang Lin Rongyou Li Wenqi Fan Wenli
Ding Zeyuan He Chaofu



Contents

General Specification
Definitions
Construction Preparation and Construction survey
3.1 Construction Preparation
3.2 Construction Survey
Trench Foundation
4.1 Foundation Pit
4.2 Cofferdam
4.3 Excavation and Drainage
4.4 Foundation Treatment
4.5 Foundation Check
Penetrated Pile Foundation
5.1 General Specification
5.2 Pile Test and Bearing Capacity of Foundation Pile
5.3 Fabrication Requirement of Piles
5.4 Pile-sinking
5.5 Quality Standard of Pile-sinking
Cast-in-place Concrete Pile Foundation
6.1 General Specification
6.2 Drilling of Cast-in-place concrete pile
6.3 Drilling
6.4 Clearing of the drilling hole
6.5 Underwater concreting
6.6 Excavation of Cast-in-place Concrete Pile
6.7 Pile Cap
6.8 Quality Inspection and Quality Standard
Open Caisson Foundation
7.1 General specification
7.2 Fabrication of Open Caisson
7.3 Floating Delivery and Putting in Place of Open Caisson
7.4 Earth Removal and Sinking of Open Caisson
7.5 Inspection of Foundation Bottom
7.6 Bottom Sealing of Open Caisson
7.7 Filling of Open Caisson Hole and Concrete Pouring of Top Slab
7.8 Quality Inspection and Quality Standard
Underground continuous walls
8.1 General Specification
8.2 Guide Walls
8.3 Construction of underground continuous walls
8.4 Quality Standards
Forms, Support and Centering
9.1 General Specification
9.2 Design of Forms, Support and Centering
9.3 Fabrications and Erection of Forms

11
11
11
19
19
21
24
26
28
29
29
29
30
35
37
38
38
38
40
41
42
46
46
47
49
49
51
53
57
57
58
59
60
60
60
61
64
65
65
65
67
70



10

11

12

13

14

9.4 Fabrication and Erection of Support and Centering
9.5 Removal of Forms, Support and Centering

9.6 Quality Inspection

Steel Reinforcing Bar

10.1 General Specification

10.2 Process of Steel Bar

10.3 Connection of Steel Bars

10.4 The Fabrication and Erection of Reinforcement Skeleton and Steel Mesh
10.5 Quality Inspection and Quality Criteria

Concrete and Reinforced Concrete Engineering

11.1 General Specification

11.2 Materials Used for Mixing Concrete

11.3 Mixture ratio of Concrete

11.4 Mix of Concrete

11.5 Transportation of concrete

11.6 Concreting

11.7 Anti-freeze, anti-seep and anti-erosion of concrete
11.8 Concrete curing and finishing

11.9 High strength concrete

11.10 Concrete construction under hot weather or raining days
11.11 Quality inspection and criteria

Pre-stressed Concrete Project

12.1 General Specification

12.2 Pre-stressed reinforcement

12.3 Anchor, Clamp, and Connector

12.4 Pipe

12.5 Protection of Pre-stressed Materials

12.6 Fabrication of Pres-stressed Reinforcement Bar
12.7 Concreting

12.8 Pre-stress Implementation

12.9 Pre-tensioning Method

12.10 Post-tensioning Method

12.11 Post-tensioning opening grouting

12.12 Quality Inspection and Quality Standards
Masonry

13.1 General specification

13.2 Materials

13.3 Mortar stone masonry and precast concrete block pier and abutment and retaining

wall

13.4 Mortar stone block and precast concrete block arch ring
13.5 Bridge and pier and appurtenance works

13.6 Build body pointing and curing

13.7 Quality inspection and standard

Constructing in winter

14.1 General specification

14.2 Concrete, reinforced concrete and precast concrete block in winter construction

72
74
76
76
76
78
82
83
86
86
87
93

96

98

100
104
108
109
111
114
119
119
119
121
123
124
125
127
128
130
132
135
138
139
139
139
143

144
147
149
149
153
153
153



15

16

17

18

19

20

14.3 Construction of Masonry in winter
14.4 Quality control
The reinforced concrete and pre-stressed concrete girder bridge
15.1 General specification
15.2 The casting of the girder bridge on platform support
15.3 Cantilever casting-in-place
15.4 Erection by protrusion
15.5 Jack-in installation
15.6 The construction of assembling bridge
15.7 Construction observation and controlling
15.8 Quality inspection and standard
Arch Bridge
16.1 General Specification
16.2 Cast-in-site concrete arch ring
16.3 Assembly concrete and reinforced concrete arch ring
16.4 Swing erection
16.5 Steel-piped concrete arch
16.6 Assembly trussed arch and rigid-framed arch
16.7 The arch superstructure
16.8 Erection observation and control
16.9 Quality inspection and quality standard
Steel Bridges
17.1 General Specification
17.2 Fabrication of Steel Bridge
17.3 Acceptance Inspection
17.4 Assembling Steel Bridge on Construction Site
Cable Suspension Bridge

18. 1 General specification

18.2
18.3
18.4
18.5
18.6
18.7
18.8
18.9

Anchor

Cable Tower

Catwalk for Main Cable

Main Cable Construction

Cable Saddle

Cable clamp and suspension cable
Stiffened girder

Pavement of the steel bridge deck

18.10 Others
Cable-stayed Bridge

19.1
19.2
19.3
19.4
19.5

General Specification
Cable tower

Main Beam

Staying Wire

Quality Standard

Bridge Deck and Appurtenant Works

20.1
20.2

General Specification
Bearings

158
159
162
162
162
163
166
169
175
180
181
185
185
185
187
192
199
202
203
204
205
210
210
211
230
234
240
240
240
243
244
245
247
248
249
257
258
260
260
260
261
263
265
268
268
269



20.3

Extension Device

20.4 Settlement Joint

20.5 Waterproof Bridge Deck

20.6 Drainpipe

20.7 Paving the Bridge Deck

20.8 Bridge Deck Protection Facilities

20.9 Joining Slabs at the End of a Bridge
21  Culvert

21.1 General provision

21.2 Pipe Culvert

21.3 Arch Culvert and Cover Slab Culvert

21.4 Reverse siphon Pipe

21.5 Quality Standard

22 Passage Bridge and Culvert

22.1 Butting Construction of Bridge and Culvert

22.2 Water Proof and Drainage of Pass-way Bridge and Culvert

22.3

Quality Inspection and Quality Standard

Appendix A Distance Measurement Correction and Length

Appendix B
Appendix C-1

Appendix C-2
Appendix D

Appendix E-1
Appendix E-2
Appendix E-3

Appendix F-1
Appendix F-2
Appendix F-3
Appendix F-4
Appendix F-5
Appendix G-1
Appendix G-2
Appendix G-3
Appendix G4
Appendix G-5

Appendix G-6

Appendix G-7

Test pile testing method

Performance Requirement and Required Quantity Calculation Method of

Slurry Material and Additives

Measurement of Various Slurry Performance Index
Calculating the Loading of Common Moulding Plate

Mechanical and Process Performances of Reinforcement

Quality inspection content and standard of welded reinforcement

Design Principle and Performance Class of the Mechanical Connected Joints of
the Reinforcement

Strength Class and Tensile Strength of Common Cement

On-site retrial inspection items of structure concrete additives

Technical specification for mixed material
Concrete confection strength calculation
Time needed for concrete to reach 0.5MPa and 1.2MPa in strength
Mechanical performance and surface quality requirement of steel wire used for
prestressed concrete
Mechanical performance and surface quality requirement for steel strand used
for prestressed concrete

Mechanical performance and surface quality

requirement for heat treatment reinforcement-used for prestressed concrete

Mechanical performance for cold drawn reinforcement used for prestressed
concrete
Mechanical performance and surface quality requirement for cold drawn low
carbon steel wires used for prestressed concrete
Mechanical performance and surface quality requirement for finish
rolling screw thread reinforcement used for prestressed concrete
Sampling quantity, inspection content and quality requirement for metal screw
pipe used for prestressed concrete

272
275
275
275
276
277
279
280
280
281
282
283
284
286
286
288
289
291
293
304

307
309
3
312
322

324

326

327

329

330

331

333

334

335

336

337

338



Appendix G-8 Calculation of average tensility and tension of prestressed reinforcement

Appendix G-9 Measurement of Prestress Loss

Appendix G-10 Test of grout discharging rate and Expansion rate
Appendix G-11 Grout thickness test
Appendix H Technical index for quicklime and slaked lime

Appendix J Thermal calculation of construction in winter

Appendix K-1 Supersonic wave penetration detection

Appendix K-2

Clarification upon Terms

Appendix: Statement of Articles

Compilation Principles

O 0 0 SN N AW N -

N NN e e e e e e e ek e e
N = O O 00NN N A WN =

General Specification

Definitions

Construction Preparation and Construction survey
Trench Foundation

Penetrated Pile Foundation

Cast-in-place Concrete Pile Foundation

Open Caisson Foundation

Underground Continuous Walls

Forms, Support and centering

Steel Reinforcing Bar

Concrete and Reinforced Concrete Engineering
Pre-stressed Concrete Project

Masonry

Winter works execution

The reinforced concrete and pre-stressed concrete girder bridge
Arch bridges

Steel Bridge

Cable Suspension Bridge

Cable-Stayed Bridge

Bridge Deck and Appurtenant Works

Culvert

Passage Bridge and Culvert

Test method of slide resistant coefficient for high strength screw connection

339
340
341
342
343
345
349
350
353
355
357
360
363
367
369
377
381
393
402
404
413
424
444
456
463
467
477
488
501
511
518
521
525



1 General Specification

1.0.1 This Specification is formulated for the sake of satisfaction of the demand for domestic highway
and bridge construction and for guarantee of the quality thereof.

1.0.2 This Specification is applicable for construction of fresh construction and re-construction of
highways and bridges, for reference of major and medium-scaled overhaul in highways and bridges.

1.0.3 Construction of highways and bridges shall proceed in line with relevant national infrastructure
procedure. Any personnel in charge of engineering quality of the project under question shall
undertake inspection concerning the said works and shall cooperate with the supervisors concerning
check and acceptance after completion of the works.

1.0.4 Construction of highways and bridges shall never commence prior to completed preparation.
Such work as technical instruction, construction organization and construction management shall be
in strict compliance with this Specification and relevant technical specification.

1.0.5 Such new technique, new process, new materials and new equipment as proves mature and
authorized by departments in charge shall be actively introduced into construction of highways and
bridges in order to speed up modernization in construction thereof.

1.0.6 Greatest attention shall be paid to saving of land in construction of highways and bridges in
order to occupy as limited land as possible. All measures shall be undertaken to eliminate or reduce
pollution to the environment in order to protect the nature.

1.0.7 After completion, appropriate treatment shall be made concerning temporary works, temporary
accessory facilities, temporarily occupied land and spoil, to achieve completion of the works in
harmony with site clearing.

1.0.8 Civilized engineering and safety operation shall be undertaken in construction of highways and
bridges, in strict accordance with safety operation regulations by way of strengthened safety
instructions and by establishment and perfection of safety operation rules.

1.0.9 Construction of highways and bridges shall, in addition to this Specification, be in line with
national and professional compulsory regulations, laws and decrees.
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2 Definitions
2.0.1 Control survey refers to the survey work for the establishment of surveying network, including
but not limited to plane control survey, elevation control survey and 3-D control survey.

2.0.2 GPS control survey of highway means any survey by employment of GPS for survey of various
control point coordinates during highway construction.

2.0.3 River-crossing leveling refers to leveling conducted in the case of line of sight coverage beyond
designed requirement across rivers or lakes (including ponds, open canals, lowland or valleys).

2.0.4 Construction survey means any works undertaken before or during the actual operation in line
with the design plan for the purpose of determination of site approaches and structure location.

2.0.5Final survey is conducted concerning all actually completed works after completion of the
project for the sake of compilation of acceptance documents.

2.0.6 Cofferdam is the temporary works for water retaining during underground operation.

2.0.7 Anchor refers to the temporary structure for the sake of tightening of the cables for holding of
any ships or double-walled steel cofferdam.

2.0.8Ring curtain wall de-watering means a ring of de-watering wall established outside the
foundation pit side for the purpose of reduction of seepage and prevention of such disaster as
floating sand, sudden blow, suffusion, and underground erosion.

2.0.9 Subsoil refers to the stratum that is under direct bearing of the structure.

2.0.10Consolidated subsoil means any subsoil under treatment from such consolidation approaches
as replaced soil, compaction, and organic or non-organic materials.

2.0.11 Natural subsoil is the subsoil prior to any artificial consolidation treatment or disturbance.

2.0.12Penetrated piles refer to any column-like structure made of fiber, steel, or reinforced bar, sunk
or buried into the foundation after such work as hammering, vibration, jetting or static load.

2.0.13Penetration refers to the penetration as measured concerning each hit or per minute during
hammering of piles, as indicated in mm/hit or mm/min.

2.0.14Cast-in place concrete piles are piles made of concreting into the drilled holes in the
foundation by artificial or mechanic approaches.

2.0.15Large diameter piles refer to drilled piles with a diameter larger than 2.5m.

2.0.16 PHP mud means the mud made of hydrolysate betonite, sodium carbonate, polystyrene and
saw dust, rice straw, cement or organic fibre composite in certain proportion, featured by
non-dispersion, low phase and high cohesion.

2.0.17Friction piles refer to the piles with major support from friction out of the pile surface and the
foundation.

2.0.18Bearing piles are piles whose major support comes from the reverse force of the bottom end.

2.0.190pen caisson foundation refers to the foundation in form of shallow well-shaped structure with
open ends, with the shaft as outer shell, penetrated into the underground up to designed elevation.
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2.0.20Underground continuous wall is a unit wall out of special excavation equipment around the
deep foundation or underground structure with the wall under support from mud, with certain width
(or diameter) and depth, in form of pitch or canal and with bridle iron inside, concreting by guide
pipes, constructed step by step, connected in certain approaches, until to form a continuous
underground reinforced wall, to serve as support for the foundation pit against seepage, earth
retaining, and support for structure adjacent, as well as part of direct bearing of vertical load of the
foundation structure. Such an underground wall makes cast-in-place reinforced underground
continuous wall.

2.0.21 Guide wall is a wall constructed for guide of underground continuous wall, for mud storage and
maintenance of surface height, for support of wall excavation equipment, for stability of pit surface
earth and prevention of underground water into the pit, in form of plate, or reverse L.

2.0.22Flash butt welding of reinforcing steel bar means the form to connect 2 iron bars, by thermo
melting of the contact points between the said bar, with strong flash like lightening, to be completed
quick top pressure.

2.0.23Electroslag pressure welding of reinforcing steel bar is achieved by placement of 2 steel bars
at straight angles, with welding current flowing through the interval between 2 bars’ end, to produce
arc and slag process below welding flux together with resistance heat and arc heat that melts the
bars to be completed from pressure.

2.0.24Submerged-arc pressure welding of reinforcing steel bar at embedded components is
achieved by position of steels plates and bars at T-typed angle, with welding current flowing to
produce arc below the welding flux together with melting pond to be completed from pressure.

2.0.25Rebar mechanical splicing is achieved by mechanical splicing or by pressure upon the end of
the bars, to transfer force from one bar to another.

2.0.26 Compressed sleeve coupler refers to the coupler completed out of forcing connected steel
shaft into deformation to produce splicing with steel bars with ribs.

2.0.27Coupler of taper threaded sleeve means the sleeve out of splicing between the special
tapered screw at the end of the bar and the tapered sleeve.

2.0.28Coupler of linear screw thread sleeve means the sleeve out of splicing between the special
linear screw at the end of the bar and the linear sleeve.

2.0.29Welding fabric means the reinforcing bar net out of bars arranged at straight angle of certain
interval in longitude and horizontal direction, with all connections under welding from electric
resistance.

2.0.30Cement strength refers to the strength of cement as classified in terms of compressive
strength and flexural strength, at the unit of MPa, in degree of 32.5, 32.5R, 42.5, 42,5R, 52.5, 52.5R,
62.5 and 62.5R.

2.0.31Durability of cement refers to the capability of the cement under normal design, construction
and maintenance, frost-resistant and preventive of steel bars from erosion as well as seepage-free.

2.0.32Major volume concrete refers to any concrete whose minimum side size is 1~3m and which
requires certain measures to avoid hydration heat that may produce temperature change to go
beyond 25 °C.
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2.0.33Pretensioning method is a construction method in which pretentioned steel is first pulled in the
buttress followed by concreting to form cast-in-place pre-tensioned concrete structure.

2.0.34Post-tensioning method is a construction method in which concreting is cast first followed by
pull of pretentioned steel when the cement reaches design strength to form cast-in-place
pre-tensioned concrete structure.

2.0.35Rubbles are rocks in line with engineering works, employed in various shapes with side no
less than 15cm.

2.0.36Block stones are rocks in line with engineering works, employed and processed to form
relatively unique shapes.

2.0.37Dressed stones refer to stones under process as required to form unique shapes.

2.0.38Surface factor of structure means the ratio between the cooling area (m?) and the volume (m3)
of the said structure.

2.0.39Span by span method (stepping formwork) is a kind of construction methods in which the
support and forms are adopted that may move around the pier on the basis of which precast
concrete beam or cast-in-place beam may be constructed span by span with pre-stress upon each
span.

2.0.40Cast-in-place cantilever method is a type of construction methods in which a work platform is
established on two ends of the pier on the basis of which concreting on beam by way of cantilever is
conducted in balance span by span with pre-stress placed span by span.

2.0.41Movable suspended scaffolding refers to the major process in which, in the case of concreting
of inclined beam, T-structure or continuous beam, the construction facilities may bear the major
construction load and the gravity of the beam and may move gradually span by span. The said
facilities are made mainly of load-bearing system, hoisting system, anchoring system, runaway
system and form and support system.

2.0.42Expansion joint means the interval constructed in advance within the structure for the purpose
of elimination of impact from material expansion upon the structure.

2.0.43Settlement joint refers to the interval constructed in advance within the structure for the
purpose of prevention of uneven deformation in the foundation.

2.0.44 Construction joint refers to the splice section reserved in designed area or the post-concreting
partition ditch that occurs during concreting which can not be performed in a continuous way due to
technical or organizational causes.

2.0.45Erection by protrusion means a kind of construction methods by which a hanger frame is
established on both ends of the pier for the sake of concreting in balance toward the beam between
the spans with pre-stress placed section by section.

2.0.46 Corbel refers to the support made of bury-in parts in the piers or of universal rods applicable
during concreting of the suspended sections in the case of construction of pier top and beams
adjacent.

2.0.47Falsework refers to the support made of bury-in parts in the piers or of universal rods in line
with the pier height, pile cap type, and geology, applicable during cantilever concreting of the
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