Structural Steel Piling Pipe Driving & Welding Guide

Field Implementation Manual for ERW & LSAW Foundation Piling Projects

| 1. Introduction & Engineering Context

In deep foundation engineering, marine jetty construction, and heavy industrial architectural piling, large-diameter
straight seam welded steel pipes (ERW and LSAW) serve as primary friction and end-bearing structural elements.
Unlike fluid conveyance tubes, piling casings are exposed to extreme dynamic axial stress, localized bending moments,
and heavy compressive cyclic loading from hydraulic impact hammers.

This technical guide establishes standard field operating criteria for civil engineering contractors, analyzing driving
stress mechanics and field splicing protocols for beveled-end extensions to prevent catastrophic structural buckling or
joint separation.

| 2. Driveability Stress Analysis & Calculation Framework

During impact hammer operations, wave propagation creates alternating compressive and tensile stresses throughout
the steel casing. Estimating these thresholds prevents structural toe splitting or head deformation.

A. Maximum Allowable Driving Stress Limits (ASTM / AWS Baseline)

Per global standard specifications (such as ASTM A252 Grade 3 or equivalent Q355B structural layouts), the maximum
allowable dynamic driving stress (a,,,,,) is physically capped based on the Specified Minimum Yield Strength (SMYS)
of the steel grade:

Oollow = 0.90 x Fy

Where Fy is the Specified Minimum Yield Strength. For ASTM A252 Gr.3 (Fy > 310 MPa), the maximum driving stress must not
exceed 279 MPa.

B. Wave Equation Analysis (WEAP) Input Essentials

Contractors must execute a Wave Equation Analysis prior to operation. The cross-sectional resistance area of the
straight seam pipe is calculated via:

A=nmx(D-t)*xt

Where:

A = Steel Cross-Sectional Area (mm?)
* D = Nominal Outer Diameter (mm)

» t = Nominal Wall Thickness (mm)

| 3. Beveled-End On-Site Welding & Extension Protocols

Since transportation constraints limit mill deliveries to single lengths of 6m to 12m, deeper civil projects necessitate on-
site vertical joint extensions. The spliced weld seam must provide 100% full structural load transfer.
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A. Beveled Profile Specifications
To ensure adequate root penetration during multi-pass structural welding, pipe ends are processed at the mill to strict

tolerances matching AWS D1.1 (Structural Welding Code - Steel) configurations:

Bevel Parametric Standard Sizing Field Assembly . . e L.
Engineering Justification

Variable Range Tolerances

Provides a combined 60°-70° V-groove pocket for full

Bevel Angle (6 30° - 35° +2.5°
o electrode tracking.
Prevents burn-through during the root pass while
Root Face (f) 1.6 mm £ 0.8 mm +0.5mm . . 9 9 P
supporting high amperage.
Ensures complete 100% full penetration to the internal
Root Gap (g) 1.5 mm - 3.0 mm 1.0 mm i P P
wall radius.
Misalignment (High- Eliminates eccentric structural load loading and stress
9 (Hig Max <2.0 mm <1.5mm m . I uetu "9
Low) concentrations.

B. Step-by-Step Field Splicing Standard Operating Procedure

1. Axial Alignment: Utilize external hydraulic pipe clamps or cage alignment tools. Check vertical straightness with a
transit laser level; overall deviation between segments must not exceed < Tmm per meter.

2. Preheating (Critical for Thick-Walled Pipes): If wall thickness exceeds 19mm or ambient moisture is high, preheat
the joint perimeter to 100°C — 150°C using induction blanks or propane torches. This prevents hydrogen-induced cold
cracking.

3. Root Pass Execution: Utilize SMAW (Stick) with E6010/E7016 low-hydrogen cellulosics or FCAW (Flux-Cored Wire)
to establish a stable internal root connection.

4. Fill & Cap Passes: Clean slag between layers using a wire brush. Complete the joint using multi-pass weave layers
with E7018 low-hydrogen electrodes.

5. Post-Weld Cooling Slow-Down: Do not drive the pipe immediately or quench the joint with water. Allow natural
cooling below 50°C to prevent structural embrittlement.

£ Field Risk Notice: Staggering the Longitudinal Welds

When matching beveled ends of straight-seam ERW/LSAW segments on-site, never align the longitudinal mill weld seams
of the top and bottom pipes. Always rotate the upper segment to offset the longitudinal seams by a minimum angle of 45° to
90°. This rotation prevents continuous weak planes and eliminates localized stress concentrations during heavy impact driving
operations.

| 4. Non-Destructive Weld Verification on Site

« Visual Inspection (VT): 100% coverage to verify the absence of undercut, surface porosity, or profile cracks.
« Ultrasonic Field Check (UT) / Radiographic (RT): Spot checks (typically 10% to 20% of joints depending on project
specifications) performed in compliance with AWS D1.1 criteria to confirm full volumetric weld soundness.
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Are You Preparing a Foundation Project Bid Requiring API 5L or ASTM A252 Certified Beveled Piling
Pipes?

We fabricate custom large-diameter piling pipes with precise factory-machined 30°/35° beveled ends, optimized for seamless
field welding integration.

Contact Our Technical Infrastructure Division: hudson@cangtiepipe.com | WhatsApp: +86 19061773869

Request Full Material Specs & Instant Quote
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