T SKY STEe€EL

From here we go to the world

R R N S A

FBi%E/Tel: 85368888 +86 13132112333 -
Hok: 58
Address: No. 58, Shuangjiang Road, Beichen District, Tianjin City







01

CHARAGTERISTICGS OF
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Metal corrugated culvert pipe refers to the corrugated steel pipe used for Culverts buried under highways and railways. It is a circular corrugated pipe made of
Q235 carbon steel plate or semi-circular corrugated steel sheet. It is a new technology in China. With the advantages of stable performance, convenient
installation, environmental protection and low cost, it can quickly replace the traditional reinforced concrete in highway construction, and has a very broad
development prospect. It is mainly used in highway, small bridge, passage, retaining wall and various mine, roadway retaining wall support, old bridge

reinforcement, tunnel, subgrade drainage ditch, escape chamber and many other projects.
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Corrugated steel plate culvert (hdhg) is a high quality highway building material to
replace circular pipe culvert, slab culvert, box culvert, arch culvert and small bridge.It
can be used in highway and railway transverse passage, tunnel, culvert, drainage
pipeline and Shelter Engineering.

From the application situation at home and abroad, corrugated steel plate culvert has
strong adaptability.Ilt has great advantages to replace the traditional way.The

application prospectis very considerable.

High Strength:

Because Of Its Unique Corrugated Structure, It Is 15 Times Greater Than That Of
Cement Pipe Of The Same Diameter.

Convenient Transportation:

The Weight Of Corrugated Pipe Culvert Is Only 1 /10 To 1 / 5 Of The Same
Diameter Cement Pipe. Even If There Is No Transportation Equipment In Narrow
Site, It Can Be Transported Manually.

Long Service Life:

The Metal Corrugated Culvert Pipe Is Hot Dip Galvanized With Steel Plate, So It
Has A Long Service Life And A Life Of 80-100 Years. When Used In A Very Corrosive
Environment, Steel Corrugated Pipe With The Inner And Outer Surface Leached
The Attached Layer Can Be Used To Improve The Original Service Life For About
20 Years.

Convenient Construction: Corrugated Pipe Culvert Is Connected By Bolt Fixing Or
Flange, And Can Be Customized According To The Needs. Even Unskilled Workers
Can Operate. The Construction Is Done By A Small Amount Of Manual Operation,
Which Can Be Completed In A Short Time, Which Is Quick And Convenient.
Excellent Economy:

Simple Connection Way, Can Greatly Shorten The Construction Period.
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BiZ0.5—1.5mBKRNE R, HR/NEEEE N2mm.
BR2mIVIRANE R, RR/NVEEREN2.75mm.
B2.5mBIRAE R, He/NEEEEN3.0mm.

BRE/NF1.5m(0.5—1.25m) PR NE K, S H825mm, K
FEAR75mmaI125mmo
BERAFEFLI5m(1.5—2.5m BN EUAER, EFXSH

The minimum wall thickness of steel corrugated pipe culvert with diameter of 0.5-1.5mis 2mm.
The minimum wall thickness of steel corrugated pipe culvert with diameter of 2mis 2.75mm.

The minimum wall thickness of steel corrugated pipe culvert with diameter of 2.5mis 3.0mm.

The wave height and wave distance of steel corrugated pipe culvert with diameter less than
1.5mare25mmand 75mm or 125mm respectively.

The wave height and wave distance of steel corrugated pipe culvert with diameter greater than
orequalto1.5m (1.5-2.5m) are 50 mm and 150 mm respectively.
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1. Select waveform parameters according to culvert pipe diameter
and filling height

2. Select the thickness of steel plate according to the filling height
and special anti-corrosion requirements

3. Select the assembly mode according to the transportation
conditions and installation environment
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Diameter

50mm, EEA150mms,
= N e s R The wave height and wave distance of steel corrugated pipe culvert with diameter greater than
BERAFETF2.0mQ2.0—-8.0m) N EXNEMR, HFEEH orequalto2.0m (2.0-8.0 m) are 55 mm and 200 mm respectively.
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prevail.

Scheme selection of
corrugated steel plate

Anticorrosive environment

Applicable characteristics
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COMPARISON OF CORRUGATED STEEL CULVERT AND CEMENT CULVERT Weak corrosive Common hot rolled steel plate + Common bridges and culverts, highvvay_ overpass, urban common ditgh, municipal pipe
i hot dip galvanized and weather network, pressureless underground drainage, rainwater collection, agriculture, forestry
environment ) S -
resistant steel and water conservancy, farmland irrigation, flood fighting and emergency rescue, etc
B B EEAR ERER = s e =4k =
Exture Of Material Wall Thickness ‘ Connection Mode Service Life ch [ IR 1S E BRI IR /}Ell/fmz: SNSRI e SN S 27 S Ul SU S
- ROR LB MR+ PR 55 M HHE TS
Medium corrosive Comm.o.n hot rolleq steel plate el Coastal areas, high salt, high alkali areas, urban sewage, municipal engineering
. galvanizing + hot dip plastic, weather d il seolosical conditi
NN JUN sEHE e o environment resistant steel + hot dip galvanizing unaer special geological conditions, etc
S AR =] W RE L% = = AIETEE BE508F
(40mm-240mm)
Cement culvert pipe Reinforced concrete casting Pipe joint thickness T i BN+ PR B FF+ PR 2B

(40mm-240mm) Heavy Socket connection Upto 50 years BB TR IS

£00 2 Ny o A 5 5 ; 1E 75 t\ i <
ST E RS AUR b THEK CHES . s kB HE S EE. TSk MNB TR S
Weathering steel + hot dip galvanizing

+hotdip plastic, aluminum corrugated

pipe, stainless steel corrugated plate

Chemical drainage, sewage, urban sewage recovery, sewage pipeline, sewage
treatment station, etc

Strong corrosive
environment

38 2 N NICRE SE ¥ .
& 51,47777}@)%% /f_\/ﬁjaift 251004
(2.5mm-10.0mm) #91/10 LS
Thin pipe section Light,about 1 /10 Flange / socket
(2.5mm-10.0mm) of cement pipe connection

WRBORE Q235/345b N1 B ‘ . .
iR ERARYAERIER TR ER I RA IR EH B REMHERE

According to the design requirements, the above schemes can be applied with secondary coating of anti-corrosion asphalt or other
anti-corrosion coatings at the same time

Steel corrugated culvert

Q235/345 carbon steel material Up to 100 years

Explain
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MODEL

HDHGZZ-0.4
HDHGZZ-0.5
HDHGZZ-0.6

HDHGZZ-0.75

HDHGZZ-0.8

HDHGZZ-1.0

HDHGZZ-1.2

HDHGZZ-1.25

HDHGZZ-1.5

HDHGZZ-2.0

HDHGZZ-2.5

HDHGZZ-3.0

HREBRENUNERERAESRRASH—ER

Listof common models and technical parameters of ringintegral corrugated steel pipe culvert

6.0,6.5

RAELS
=28 BE e N L= y
g1 (m) EE (mm) SHEP (mm) /585D (mm) EEG
caliber(m) wall thickness(mm) Corrugated model Connection mode
Wave height P (mm) / wave distance D (mm)
0.4 2.0,2.5,2.75,3.0,3.5,4.0 13/68,25/75,25/125
0.5 2.0,2.5,2.75,3.0,3.5,4.0 13/68,25/75,25/125
0.6 2.0,2.5,2.75,3.0,3.5,4.0 13/68,25/75,25/125
0.75 2.0,2.5,2.75,3.0,3.5,4.0 13/68,25/75,25/125
2.0,2.5,2.75,3.0,3.5,4.0
0.8 4550 13/68,25/75,25/125
10 2.5,2.75,3.0,3.5,4.0,4.5 13/68,25/75,25/125
: 5.0,6.0 50/150,55/200
2.5,2.75,3.0,3.5,4.0,4.5 25/75,25/125,50/150 NURI
1.2 ’ o E
5.0,6.0 55/200 Fl;ngeconnection
195 2.5,2.75,3.0,3.5,4.0,4.5 25/75,25/125,50/150
’ 5.0,6.0,6.5 55/200
15 2.5,2.75,3.0,3.5,4.0,4.5 25/75,25/125,50/150
’ 5.0,5.5,6.0,6.5 55/200
20 2.75,3.0,3.5,4.0,4.5,5.0 25/75,25/125,50/150
’ 5.5,6.0,6.5 55/200,64/230
2.5 3.0,3.5,4.0,4.5,5.0,5.5 50/150,55/200,64/230
6.0,6.5
30 3.0,3.5,4.0,4.5,5.0,5.5 50/150,55/200,64/230

AU LEFRIEAERIE 2.5 NEEEBHRAES R, RRBTRBREAER#ITEI&IHNT

BS
MODEL

HDHGPZ-0.75
HDHGPZ-0.8
HDHGPZ-1.0
HDHGPZ-1.2
HDHGPZ-1.25
HDHGPZ-1.5
HDHGPZ-2.0

HDHGPZ-2.5

HDHGPZ-3.0

HDHGPZ-4.0

HDHGPZ-5.0

HDHGPZ-6.0

HDHGPZ-7.0

HDHGPZ-8.0

HDHGPZ-9.0

HDHGPZ-10.0

HDHGPZ-11.0

HDHGPZ-12.0

HDHGPZ-13.0

HDHGPZ-14.0

HDHGPZ-15.0

HDHGPZ-16.0

AU EFERAEAERNE 2.5 NEEEGSHRAIES R, KRR TRBRRAER#ITEI&ITNT
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Listof common models and technical parameters of ring assembled corrugated steel pipe culvert

o - WEES
g (m) B2 (mm) EEP (mm) /EZEED (mm)
caliber(m) wall thickness(mm) Corrugated model
Wave height P (mm) / wave distance D (mm)
0.75 2.0,2.5,2.75,3.0,4.0,5.0 25/125
0.8 2.0,2.5,2.75,3.0,4.0,5.0 25/125
1.0 2.0,2.5,2.75,3.0,4.0,5.0 25/125,50/150,55/200
1.2 2.0,2.5,2.75,3.0,4.0,5.0 25/125,50/150,55/200,64/230
1.25 3.0,4.0,5.0,6.0,7.0 25/125,50/150,55/200,64/230
1.5 3.0,4.0,5.0,6.0,7.0 25/125,50/150,55/200,64/230
2.0 3.0,4.0,5.0,6.0,7.0 25/125,50/150,55/200,64/230
2.5 3.0,4.0,5.0,6.0,7.0 50/150,55/200,64/230
30 4.0,5.0,6.0,7.0,8.0,9.0 50/150,55/200,64/230,
’ 10.0 110/300,140/380,150/400
40 4.0,5.0,6.0,7.0,8.0,9.0 50/150,55/200,64/230,
: 10.0 110/300,140/380,150/400
50 5.0,6.0,7.0,8.0,9.0,10.0 50/150,55/200,64/230,
' 110/300,140/380,150/400
6.0 5.0,6.0,7.0,8.0,9.0 50/150,55/200,64/230,
’ 10.0 110/300,140/380,150/400
50/150,55/200,64/230,
.0 6.0,7.0,8.0,9.0,10.0 110/300,140/380,150/400
8.0 6.0,7.0,8.0,9.0,10.0 64/230,110/300,140/380,150/400
9.0 6.0,7.0,8.0,9.0,10.0 110/300,140/380,150/400
10.0 6.0,7.0,8.0,9.0,10.0 110/300,140/380,150/400
11.0 6.0,7.0,8.0,9.0,10.0 110/300,140/380,150/400
12.0 6.0,7.0,8.0,9.0,10.0 110/300,140/380,150/400
13.0 6.0,7.0,8.0,9.0,10.0 110/300,140/380,150/400
14.0 6.0,7.0,8.0,9.0,10.0 110/300,140/380,150/400
15.0 6.0,7.0,8.0,9.0,10.0 110/300,140/380,150/400
16.0 6.0,7.0,8.0,9.0,10.0 110/300,140/380,150/400
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ERENHEEBET . EER BTEREN LI ZEHRE. IHR Metal corrugated culvert has the advantages of thin pipe section, light weight, convenient

. . . . . . . B transportation and storage, simple construction technology, convenient on-site installation,
275 B RRILTT BRI R R AN E A BOLE AT IR RL A2 ROR . THASE solving the structural damage problem of bridges and culverts in northern cold areas, fast
S b e B IR S R, WA BT T S A E A R E e, assembly ar?d short construction period. In order to pre\{ent‘cFJrrosion of c9rrugated pipe
culvert, the internal and external surfaces of corrugated pipe joint and fastening bolts were

TTHEEEAE, BHEEE>63um, FHEHEEES4um ;i T2 hot-dip galvanized before leaving factory, and the thickness of galvanized layer was more

than 63 p m. Average zinc coating thickness 84 p m; The design service life of asphalt
coating is up to 100 years. The metal corrugated culvert is a kind of flexible structure, which

RN EFRE, Bt ERFRSELI00F . £ ERIURER —MMRIELEN, €

BRES B E AR — A S LM, HEE . B LU AT R F I R i & forms a combined structure with the surrounding soil after it is built, and bears the force
together. Therefore, the backfill on both sides of the corrugated pipe culvert and the wedge
RIENE + 71 5 THRE 48156, part should be strictly controlled in the construction.

ESNNEIIZ

O BIGITERE, BB ERFZHE EH T ERN, ERMBRENFETES N TR, AT EFNREE BICRAEMTETE.,

When there are design requirements, the foundation shall be excavated according to the design requirements; If there is no design requirement, the thickness of foundation cushion and slotting
width are shown in the table below. In order to facilitate mechanical rolling, the standard width of foundation is recommended.

-----ERELILIZ

UISIBLE GONSTRUGTION TECHNOLOGY-----INTEGRAL GONSTRUGTION TECHNOLOGY

BT Hhit&/NEE (cm) = BT

TELE o EEEMmEEEM 2x1.0+@m 2x3.0+@ m
2x1.0+@ m 2x3.0+@'m
—RlE . . XL.0+@ M 2x3.0+0 m

2x1.0+@ m 2x3.0+@ m

) 20-40cm, B £ BEATFSm B9,
SRR L B ESEMLOm EEE ke 2.0+ m 230+ m

M E 0.3-0.5@850cmi{ £ 2x1.0+@m 2x3.0+@ m
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1. The excavation of foundation pit shall be carried out according to the requirements. When the base soil is bad soil layer such as silt,
it shall be replaced, and over excavation shall be avoided. If over excavation occurs, the loose part shall be removed, and the
treatment scheme shall be reported to the supervisor and design unit for approval.

2. The soil foundation pit excavated to the elevation shall not be exposed, disturbed or soaked for a long time, and the size, height and
base bearing capacity of the foundation pit shall be checked in time. After meeting the requirements, the foundation construction
shall be carried out immediately.

3. Treatment methods of various soil foundations

3.1 high quality land foundationUnselected sand, gravel, gravel soil and sandy soil are ideal foundation materials, but hard materials

such as stones more than 10 cm need to be removed.

hE TH ¥

construction
layout

it
BRIER
Filling of foundation
cushion

=
R

Foundation

excavation

BRETIZHE
ASSEMBLY PROCESS

EERE

Pipe body
installation

Back filling
of culvert
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3.2 general soil foundationFor ordinary foundation with low bearing capacity, a certain thickness of foundation is needed. However, if the undisturbed soil of
culvert trench is strictly compacted (the compaction degree is more than 90% of the heavy compaction degree), the corrugated pipe can also be directly placed
on the foundation.

3.3 rock foundationin addition to the design requirements, the corrugated pipe can not be directly placed on the rock or concrete foundation bed. Because of
too rigid support, not only the good flexibility of the pipe wall itself will be reduced, but also the bearing capacity of the culvert pipe will be reduced. Therefore,
for the rock foundation, a part of soft rock should be excavated, replaced with a layer of high-quality soil, and carefully tamped. When excavating soft rock
trench, it is not allowed to use high explosive and deep hole gun to avoid too much outer layer being blown loose. The foundation of rock weathering layer can
not be used as the foundation, so it needs to be replaced with 3 times of the diameter width of the fill.

3.4 soft soil foundationWhen the culvert pipe is on the soft soil foundation, it is necessary to treat the soft soil subgrade, and then fill it with a layer of high-
quality gravel cushion with a thickness of more than 20cm, and tamp it tightly.

4 FNEBHE

Eig T —REAME LAYRAE, @3 —RIEE, EaFE—EN TN, MEEEREERBRT MK Alt, #Hig TRIE FAURAE
NESEREMBHE AXNMEEMELAIREINTNE, BRARNIELTSESRRESER, BT NEKN0.2%~1%, LUHRE
B R ER A I B 3B

4. Reserved camber
After a period of time, the corrugated pipe embedded on the general soil foundation will often sink, and the middle part of the pipe is larger than both ends.
Therefore, the reserved camber should be set for the pipe body of the corrugated pipe laid under the embankment. The size of the pipe can be 0.2% - 1% of the

pipe length, which can ensure that there is no depression or landslide in the middle of the pipeline.

L]

SKY STeeL

From here we go to the world



11

1t T H ¥

WLt T TR, A BRI MAEBERIZ M, ARFAFEMIRE EIFARNE
ARIRIBIR T XM &R L, T4 IO, R E PN EMTTENSH LR B,
M RE S E,

The construction site shall be leveled, various material stacking sites shall be arranged, and necessary
mechanical equipment shall be organized. Before construction, the surveyor shall set out the axis of the
pipe culvert according to the design documents, drive the middle side pile, sprinkle the white gray line on

the axis of the pipe culvert and the edge of the foundation range, and measure the original ground height.

BB RIAR

BB EME R B A LS IRER,

The foundation cushion material is filled with gravel soil or gravel.

I

BRE

— REFEETE

11 EFRETARMEEMS BHERTF (16-187122-24) JEORF VNERE (9lemmKES0cmEZERE W) IR (950mmiKE
1L8mEENWE) FE T BLT) (—F8) Tl B2 Mg RamE. 482£0.5kg.

L2BRSCRERETHRITKE. ERESSZAH RS,
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HEH B, RENEERGEEIEFAE, HEFRERERTFTO3HK, mRAHBKEEE T IENREURRERNLE MK
BB T, ESERREN AT B LT 1R,

1. Preparation before installation

1.1 complete installation tools and accessories: ring spanner (16-18 and 22-24), open end spanner, small crowbar (¢ 16mm long round steel (about 50cm long),
crowbar (¢ 50 mm steel pipe with length of about 1.8 m), hammer, chisel, screwdriver (straight), Jack, screw, rubber asbestos pad and binding wire 0.5 kg.

1.2 check whether the cumulative length and diameter of each pipe section of corrugated culvert are consistent with the culvert.

1.3 painting asphalt

When the culvert pipes leave the factory, the culvert pipes and supporting accessories have been galvanized, and the thickness of galvanizing is greater than or
equal to 63 microns. In the case of no saline alkali water or harmful industrial wastewater immersion and frequent running water in the culvert pipes, the

coating can prevent corrosion.

BEARALNER SR hESE B SRR,
—
3 Thick asphalt coating containing asbestos fiber. Mixture coating of asphalt and kerosene.
El
=
2
o2 AREAT ZEERENTE, ARMHNAEE e B SR e et 5446, ERALE
> o N NN S, S SAC S S N > S,
,'%17] = =30%, AR T % | P AAEBUR, CERIRR, AEENCRRBI2E, ERREEEE X
F 2 FRFRRETMmM~8mm, BUABENIKG/MA 0.4mm-~0.5mm, &R E790.6Kg/ni. B AT
9 3 s o RN A A . SR
gja 8 B MBURMRE N TR, TS5 RBITEE FABHRIEUR, R BT, /AR S _EiR4ERE,
ﬁ g HOZBHE KA EB DBV E
M
% 3 The solvent of the coating is high quality asphalt, The mixture ratio of asphalt and kerosene is
gm;_” g‘ and the content of asbestos powder is more than 54:46. The coating should be applied twice to
F = 30%. Spraying method: air pressure spraying or make the total thickness of coating layer reach
oga
mn & brush painting can be used, each spraying layer 0.4mm ~ 0.5mm, and the amount of coating is
]
Tz thickness is 7Tmm ~ 8mm, spraying amount is 0.6kg/m. If conditions permit, spraying with
§ about 1kg / m. The surface of the object to be spray gun is better, and the brushing position is
& sprayed shall be dry and free from oil stain. Brush thesameasabove.
e the culvert pipe immersed in waste water or

below the normal water level.
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23ATRIRERERE, EEPOEPMENPOL L,
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1.4 check whether the foundation flatness, slope and elevation, the axis of culvert pipe and the direction of water inlet and outlet meet the design requirements,
and pay attention to the position of end pipe joint and middle pipe joint. Pipe culverts must be installed in accordance with the correct axis and the slope shown
on the drawings.

1.5 a culvert installation commander shall be set to direct the lifting and site operation of construction personnel.

2. How to install

2.1 according to the actual situation of the culvert, discharge the culvert pipe. During installation, discharge the first pipe section from one side to make the pipe
center parallel to the longitudinal center line of the foundation. Similarly, place the second pipe in place. When there is a gap of 3-5cm between the adjacent
flanges of the two pipes, use a small crowbar to align the bolt holes on the flange to align the bolt holes on the two pipe flanges, At this time, pry the pipe section
from the other end of the second section of pipe with a crowbar to make it move longitudinally, so that the distance between the two flanges is about 2cm, then
put on all the bolts and screw on the screws, but do not tighten the bolts, and start to inlay the asbestos pad. After that, they are connected one by one in this
way.

2.2 asbestos pad: due to the terrain of the site and other reasons, sometimes the distance between the two adjacent flanges is small. This is to use a hammer and
chisel to open a gap of about 1cm between the two flanges, and use a screwdriver to insert the asbestos pad between the two flanges (the asbestos pad is
embedded in the inner side of the bolt). Sometimes the distance between the two flanges at the top of the pipe is large and it is difficult to insert the asbestos
pad, so the asbestos pad is fixed on the bolt with binding wire, Then the worker began to lock the screws symmetrically. When viewed from the outside, there is
only 2-5mm gap between the two flanges.

2.3 correct the whole culvert pipe with Jack to make its center on the specified center line.

3. Installation precautions

The pipe body shall be installed close to the gravel cushion to make the pipe culvert bear uniform force. The top slope of the foundation is consistent with the
design slope, and a reserved camber is set along the transverse direction of the pipe body to ensure that there is no depression or adverse slope in the middle of
the pipe.

After all pipe joints are assembled, check whether the position of pipe joints meets the design requirements.
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(1)In order to ensure the quality of backfilling at the bottom of the pipe, five schemes can
be adopted for the backfilling at the wedge-shaped part of the bottom of the pipe

1. Adopt coarse sand "water density method" for compaction.
2. The natural gravel with good gradation (the water content is about 2% higher than the
optimal water content) shall be used, and the wooden stick shall be used to tamp the

outside and inside of the pipe body manually. The action point of the wooden stick must
be close to the pipe body, and each groove must be tamped in place.

3. Backfill with liquid fly ash.
4. Light concrete backfilling is adopted.
5. The graded crushed stone with the maximum particle size less than 3cm shall be

backfilled, and then the small tamping machine shall be used to tamp obliquely to ensure
the backfill quality at the bottom of the pipe.

(2)Natural gravel with good gradation or backfill with the same material as subgrade shall
be used for backfilling at both sides of culvert back. 18t roller shall be used to roll the pipe
30cm away from the maximum diameter of the pipe, and small tamping machine shall be
used to tamp the pipe within 30cm to avoid the impact of large mechanical equipment
such as roller on the pipe culvert.

(3)When filling, it should be filled and compacted layer by layer. The thickness of loose
paving should be 20cm, and the compaction degree should reach 95%.

(4)The filling must be carried out simultaneously and symmetrically on both sides of the
culvert.

(5)0Only when the thickness of the filling soil on the top of the pipe is greater than or equal
to 0.5m, can the construction transportation vehicles pass through.

(6)It is not allowed to use dynamic compaction machinery within 2 meters of both sides
and top of the pipe.

RO AmERSNS BERKENF O RO RIF R AMT SEB A A, SR LR TAEN KMENARIEER —B R R EMED, K

IESREW N, DERIM B OBEINBERERFARCME Y, AEEZFHYS, ERLRBEERUB KGR

T,"o

E#HL, BRI ERNTEIERN AR

The opening adopts the end wall type or the inclined opening with the same slope rate as the subgrade. The opening paving and slope protection are M7.5 mortar rubble. The stones with

relatively long and short geometric dimensions shall be staggered in the same layer to form a staggered lock structure to ensure staggered joint masonry, and no vertical joints and through

joints shall be allowed. The stone should be selected for the exposed surface with proper texture, fine color and even color, and large stone blocks without weathering and peeling and crack

to chisel the surface to ensure the flatness and accurate geometric dimension of the exposed surface of the project.
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The assembled corrugated culvert pipe is composed of several corrugated plates which are fixed and spliced with bolts and nuts. It has the advantages of thin plate, light weight,
convenient transportation and storage, simple construction technology, convenient on-site installation, solving the damage problem of bridge and pipe culvert structure in northern cold
area, and has the advantages of fast assembly and short construction period. The longitudinal connection molding is carried out. M20, 8.8 high strength bolts and arc washer are used for
connecting bolts. Edge seams and bolts are treated with sealant. The surface of steel plate is hot-dip galvanized. Spray asphalt after assembly. M7.5 mortar rubble is used for paving and
slope protection of the portal or reinforced concrete is used for pouring the portal.

The steel corrugated pipe culvert is a kind of flexible structure. It forms a combined structure with the surrounding soil after it is completed. The joint stress is the key to the wedge-shaped
part and the backfill soil on both sides of the corrugated pipe culvert. If the backfill is not dense or there is a wedge-shaped part hollow or local large stones directly acting on the pipe
body, there will be local large deformation or local bulge, which will cause potential safety hazards, Serious may cause quality accidents, so the backfill on both sides of corrugated pipe
culvert and wedge part should be strictly controlled in the construction.
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ASSEMBLY CONSTRUCTION PROCESS
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Construction preparation Construction process Pipe joint assembly and connection Pipe culvert backfill
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Technical preparation
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Preparation of machines, materials,
equipment and personnel

LWHBHF EERFOSER 2 RF LB
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1. Familiar with relevant specifications and drawings, master the design requirements of steel corrugated
pipe culvert.

2. Set out and measure the plane position control points of the foundation, and pop up the position line of
pipe culvert according to the control points.

3. In the construction organization design, the construction process of steel corrugated pipe culvert should
be clarified.

4. Before construction, the construction team and technical personnel shall be provided with written
technical, safety and environmental disclosure.

1. Steel hook, crowbar, wrench, truck crane, ink bucket, ruler, wire rope, etc.

2. Personnel mobilization plan: 20 personnel and 2 on-site construction management personnel are
planned for steel bellows construction. All of them shall be completed at one time before the
commencement of the project.

3. Equipment mobilization plan: 2 excavators, 2 loaders, 4 transport vehicles, 2 25t cranes and 4 generators.
It is distributed along the line and can fully meet the construction requirements of steel corrugated pipe
culvert.

e T iE

ME K

Survey setting out

TR, BN E BB RO AR L ETUARIR E R MR T RERIZIR T
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Before the construction of pipe culvert, the center and vertical and horizontal axis of pipe culvert shall be
determined accurately. The slope of foundation pit slope can be steep according to the soil conditions
according to the design and specification requirements. The width of foundation pit is the same as that of
culvert foundation. The replacement thickness shall be considered for the side pile laying, and sufficient
size shall be placed at a time.

B

Excavation of foundation pit

RAALESNHAEZENDE WHERE/D, TRRFMEDRAIREEEZEEFE,
WHERERR, BRI, UREDRNE, ,KEBRIERUL0.5F]1: 12 BB L #ITH
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ERESIRMERRG A

The excavation depth is small and the slope in the better soil section can be steep or vertical excavation by
manual and mechanical excavation. For the places with deep excavation depth and water, the slope shall
be stabilized mainly, and the slope ratio between 1:0.5 and 1:1 shall be carried out according to the soil
conditions, and the spoil shall be transported to the spoil site. The material and equipment to be piled at
the edge of the foundation pit must be more than 1 m away from the foundation pit wall to avoid the
collapse of the pit wall and injury caused by the pressure of the pit wall.
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Basement treatment under different geological conditions

(1) Sand gravel, gravel soil foundation

The base can be treated without treatment, only 10cm thick coarse sand cushion shall be set and the compaction degree requirements shall be met.

(2) General foundation

The general foundation (refers to the clay, light clay, clay, yarn and broken rock stratum) is replaced with natural gravel with certain gradation and meets the requirements of compaction degree; However, in
cold and frozen areas, the foundation should be replaced with non frost heaving materials such as sand gravel, with the replacement thickness of 0.8 times the thickness of frozen soil and not less than
60cm.

(3) Rock foundation

Over excavation is 30-40cm (when the height of fill is greater than 5m, the overbreak thickness increases 4cm for every 1m increase of filling height), and then gravel is used to replace and fill and meet the
requirements of compaction.

(4) Soft soil foundation.

The foundation shall be treated according to the soft foundation treatment method (such as plastic insert plate, gravel pile, etc.) on the subgrade, and then the foundation shall be excavated. The
foundation shall be replaced with sand gravel material, with a thickness of 0.3-0.5 times of pipe diameter and not less than 50cm.

(5) When the foundation is required to be replaced

The gravel cushion shall be compacted in layers, and the compaction degree shall not be less than the specification requirements. For the frozen soil areas with high cold season, the foundation
replacement materials shall be paid attention to, especially the content of silt shall be strictly controlled to prevent frost heaving damage. The maximum particle size of natural sand gravel with certain
gradation shall not exceed 50mm, The content of clay particles of powder under 0.074mm shall not exceed 3%.

(6) If the local sand gravel materials are lack

The replacement of gravel, gravel or river sand and gravel soil can also be used, but the filling shall meet the requirements of maximum particle size (not more than 50mm) and frost resistance.

ETHERER

Pipe joint assembly
and connection
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(1) Preparation before construction: check the
flatness, elevation and pre camber setting of the
culvert pipe bottom, and determine the position,
central axis and midpoint of culvert pipe.

(2) Assembling the bottom plate: Based on the
center axis and the midpoint, the first corrugated
plate is positioned, and extends to both sides from
this point to both ends of culvert pipe inlet and
outlet; The second plate is overlapped on the first
plate (the lap length is 50mm), and the connection
hole is aligned. Insert the bolt hole from the inside
and out, and insert the washer nut opposite the
bolt, and pre tighten the nut with the socket wrench.

(3) Assembly ring is assembled from bottom to top
in sequence: the upper plate of the lap part covers
the lower plate, and the circular connection adopts
the stepped shape, that is, the joint overlap of the
upper two plates is staggered with the overlap joint
of the lower two plates. After the connection holes
are aligned, insert the screw holes from the inside
and outside with the bolts, and pre tighten the nuts
with a socket wrench.

(4) After assembling and forming each meter length,
the section shape shall be determined, and the
assembly shall be continued after reaching the
standard. If the standard is not reached, it shall be
adjusted in time. When assembling to ring ring
closing in circumferential direction, determine the
section shape, fix with positioning rod, adjust the
pre tightening bolt and assemble bellows.

(5) After the culvert pipe assembly is completed,
fasten all bolts with fixed torque steam spanner, and
tighten all bolts with the torque of 135.6-203.4n - m,
and sequence them in sequence, and the bolts at
the rear end shall be marked with red paint. All
bolts, including longitudinal and circumferential
joints, shall be tightened before backfilling to ensure
that the overlapping parts of the ripples are closely
nested together.
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(6) In orderto ensure the required torque of bolts, 2% of the bolts on the longitudinal
joints of the structure are randomly selected before backfilling, and the sampling
testis carried out with fixed torque wrench. If any bolt torque value is not within the
specified value, 5% of all bolts in longitudinal and circumferential joints shall be
sampled. If all the above sampling tests meet the requirements, the installation is
considered to be qualified. Otherwise, recheck to determine whether the measured
torque value meets the requirements.

(7) After the bolts at the outer ring lap are tightened and meet the requirements, in
order to prevent water leakage at the joint of corrugated steel plate and bolt hole,
special sealing materials are used to seal the joint and bolt hole of steel plate to
prevent water leakage at the joint of corrugated plate.

(8) After installation, two coats of asphalt shall be evenly applied inside and outside
the pipe. The asphalt can be hot asphalt or emulsified asphalt. The total thickness of
asphalt coating shall not be lessthan Imm.
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(1) The backfill materials at both sides and top (within the range of 0.5 ~ 2m) shall be the same as the foundation replacement materials, and the subgrade filling materials shall be used for the part above
2m of the top. The backfill materials at both sides and top (within the range of 0.5 ~ 2m) in cold areas shall also meet the frost resistance requirements (natural gravel with certain gradation, the maximum
particle size shall not exceed 50mm, and the content of silt and clay below 0.074mm shall not exceed 3%).

(2) Wedge part backfill: the density of wedge part of steel corrugated pipe culvert is very important, and the backfill material is C15 concrete.

(3) Backfilling at both sides of culvert: before filling, red paint can be used to mark the filling height on both sides of corrugated culvert according to the height of 15cm, and the filling shall be controlled
according to the marking line. In order to avoid the impact of large mechanical equipment on the pipe culvert, a 12 ~ 18t roller is used to compact the pipe 50cm away from the maximum diameter of the
pipe, and a small tamping machine is used to tamp the pipe 50cm away from the maximum diameter of the pipe. Within the range of 0.5m around the pipe body, hard objects such as stones larger than
50mm are not allowed. When filling, it should be filled and compacted layer by layer, the compaction thickness of each layer is 15cm, and the next layer can be filled only after the compactness meets the
specification requirements. The filling must be carried out symmetrically and synchronously on both sides of the culvert, and the height difference of backfill on both sides shall not be greater than 15cm.

(4) Backfill at the top of culvert: when the backfill thickness above the culvert is less than 50cm, hand-held vibratory roller or static roller less than 6T shall be used for compaction, and the compaction
degree shall meet the specification requirements. When the culvert top filling is greater than 50cm, 18t roller can be used for compaction. The thickness of each layer is 15cm, and the compaction degree
shall meet the specification requirements. When the culvert does not reach the minimum filling height, all heavy vehicles are strictly forbidden to pass.

(5) For culverts with end retaining walls, backfill from both ends of the culvert to the center of the structure; For culvert without end retaining wall, backfill from the center of culvert to both ends.

(6) Itis not allowed to use machinery for dynamic compaction within 2 meters of the top and both sides of the culvert.

(7) From the beginning of backfill to the end of culvert top filling, the maximum difference between the final section size and the size at the time of assembly shall not exceed 2%. If the section deformation
exceeds the deformation range, the construction shall be terminated immediately, the causes shall be found out, and corresponding measures shall be taken to control the deformation within the standard
range.
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Gravel foundation Joint treatment Backfilling on both sides Rolling on both sides Pipe top backfill
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&ﬂﬁﬁﬁ%ﬁ/Agricultural storage tank
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High strength, high reliability, short construction period.
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Highway and railway

HD architectural
iﬂf&?ﬁ*&ﬁ%/Corrugated steel plate warehouse

BER, WEMERME, FEEMER.

Light weight, low requirement for foundation and low cost.
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Highway and Railway: :
culvert, passage, small bridge, tunnel, open cut tunnel, culvert and tunnel EE,?*@E\ *E‘gﬁ%%ﬁ\ E@ﬁg\ mjjﬁEE,\

overhaul, temporary access roadSeepage well, subgrade drainage ditch : e - . .
Municipal and construction: : %7}(% }ﬁ'ér'\ EFJIJ 7k1§UEIU&”é\ 11%7}(%&

common ditch, optical cable protection, drainage ditch, tower crane cofferdam,
vertical village shell, urban pipe gallery, old structure reinforcement
Coal mine:

mineral transportation pipeline, personnel and mining machinery channel, shaft
Civil:

electronic flue, grain storage bin, fermentation tank, wind power generation,
spring drainage pipe, water inverted siphon, water storage tank

Military:

Military Road, air defense channel, evacuation channel
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The soil in offshore area has weak corrosivity. If the corrugated steel plate culvert is used, the pipe wall should be

thickened properly, and the anticorrosive material should be added for the second anticorrosion after installation,
which can make the corrugated steel plate culvert reach the design life.
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The construction period of corrugated steel plate culvert is short (generally, the construction time of a culvert is 1 to 10 working days), which reduces the

exposure time of permafrost, and the amount of freezing and thawing is small. The mechanical performance of corrugated steel plate culvert is superior,
which can effectively solve various defects caused by repeated frost heaving, and is suitable for permafrost area.
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Corrugated steel culvert adopts standardized design and production, which is simple in design and free from

environmental impact. It can be produced in a centralized factory with short production cycle. It is suitable for
engineering projects with high quality requirements and tight construction period.
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& B {838/ Temporary access road
TERIBEEN. BREE, RARENRA,

When crossing river or canal, corrugated steel plate culvert is used.

ﬁﬁmﬁ/Specialstructure
AIRIETEFTEFESMERANET.

Make all kinds of pipe joints according to the needs of the project.

10 Fﬁﬂﬁ/Near mountain road
BIFRHITHE L, REREIR, i T THIE,
Half construction, fast and short construction period.

SRR ?:B/Goafofcoal mine
BN, AIARRIET R = Xt BT R S BUK R IR 0] @,

Solving the problem of foundation subsidence and culvert damage.

V)

SKY STeE€EL

From here we go to the world

34



35

/Box culvert
HRIURSE (R)

assembled bellows plates
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