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SECTION 33 01 30
SEWER AND MANHOLE TESTING
Part 1 - GENERAL

1.1 SUMMARY

A. Section Includes:
1. Testing for sanitary sewer pipe and manholes prior to placing in service

a. Low Pressure Air Test and Deflection (Mandrel) Test

1) Excludes pipe with flow

2) Hydrostatic Testing is not allowed.

b. Vacuum Testing for sanitary sewer manholes

2. Before any newly constructed sanitary sewer pipe and manholes are placed into service it shall be cleaned and tested.
3. Pipe testing will include low pressure air test for 60-inch pipe and smaller.  
4. Pipe testing will include low pressure air test of joints for 27-inch or larger pipe.  
5. Pipe testing will include deflection (mandrel) test for pipe.  

6. Hydrostatic testing is not allowed.
7. Manhole testing will include vacuum test.
B. Deviations from this City of Fort Worth Standard Specification

1.  None.
C. Related Specification Sections include, but are not necessarily limited to:
1. Division 0 – Bidding Requirements, Contract Forms, and Conditions of the Contract
2. Division 1 – General Requirements
3. Section 03 80 00 – Modifications to Existing Concrete Structures
4. Section 33 04 50 – Cleaning of Sewer Mains

1.2 price and payment procedures

A. Measurement and Payment
1. Pipe Testing

a. Measurement

1) This Item is considered subsidiary to the sanitary sewer main (pipe) completed in place.

b. Payment

1) The work performed and the materials furnishing in accordance with this Item are subsidiary to the unit price bid per linear foot of sanitary sewer main (pipe) complete in place, and no other compensation will be allowed.

2. Manhole Testing
a. Measurement
1) Measurement for testing manholes shall be per each vacuum test.
b. Payment
1) The work performed and the materials furnished in accordance with this Item shall be paid for at the unit price bid per each vacuum test completed.
c. The price bid shall include:

1) Mobilization
2) Plugs
3) Clean-up
1.3 references [not used]
1.4 administrative requirements [NOT USED]
1.5 submittals

A. Submittals shall be in accordance with Section 01 33 00.  
B. All submittals shall be approved by the City prior to delivery.

1.6 action submittals/informational submittals [not used]
1.7 Closeout submittals

A. Test and Evaluation Reports

1. All test reports generated during testing (pass and fail)

1.8 maintenance material submittals [NOT USED]
1.9 quality assurance

A. Certifications

1. Mandrel Equipment
a. If requested by City, provide Quality Assurance certification that the equipment used has been designed and manufactured in accordance to the required specifications.

2. Joint Testing 
a. Testing Service - Engage a qualified independent testing agency to perform joint evaluation tests

b. Equipment - If requested by City, provide Quality Assurance certification that the equipment used has been designed and manufactured in accordance to the required specifications.
1.10 delivery, storage, and handling [NOT USED]
1.11 Field [site] conditions [NOT USED]
1.12 warranty [not used]
Part 2 - PRODUCTS [not used]
Part 3 - EXECUTION

3.1 INSTALLERS [NOT USED]
3.2 EXAMINATION [NOT USED]
3.3 PREPARATION

A. Low Pressure Air Test (Pipe 60 inch and smaller)
1. Clean the sewer main before testing, as outlined in Section 33 04 50.
2. Plug ends of all branches, laterals, tees, wyes, and stubs to be included in test.
B. Low Pressure Joint Air Test (Pipe 27 inch or larger)

1. Clean the sewer main before testing, as outlined in Section 33 04 50.

2. Assemble individual joint tester over each joint from within the pipe.

C. Deflection (mandrel) test (Pipe)
1. Perform as last work item before final inspection.
2. Clean the sewer main and inspect for offset and obstruction prior to testing.

3. Materials

a. Mandrel used for deflection test

1) Use of an uncertified mandrel or a mandrel altered or modified after certification will invalidate the deflection test.

2) Mandrel requirements

a) Odd number of legs with 9 legs minimum

b) Effective length not less than its nominal diameter

c) Fabricated of rigid and nonadjustable steel

d) Fitted with pulling rings and each end

e) Stamped or engraved on some segment other than a runner indicating the following:

(1) Pipe material specification

(2) Nominal size

(3) Mandrel outside diameter (OD)

f) Mandrel diameter must be 95 percent of inside diameter (ID) of pipe.
g) Mandrel equipment shall be suitable for the pipe material to prevent damage to the pipe. Consult manufacturer for appropriate mandrel equipment. 
D. Vacuum test (Manhole)

1. Plug lifting holes and exterior joints.

2. Plug pipes and stubouts entering the manhole.

3. Secure stubouts, manhole boots, and pipe plugs to prevent movement while vacuum is drawn.

4. Plug pipes with drop connections beyond drop.

5. Place test head inside the frame at the top of the manhole.

3.4 INSTALLATION

A. Low pressure air test (Pipe 60” Inch and Smaller)
1. Install plug with inlet tap.

2. Connect air hose to inlet tap and a portable air control source.

3. After the stabilization period (3.5 psig minimum pressure) start the stop watch.

4. Determine time in seconds that is required for the internal air pressure to reach 2.5 psig.  Minimum permissible pressure holding time per diameter per length of pipe is computed from the following equation:
T = (0.0850*D*K)

Q

Where:

T = shortest time, seconds, allowed for air pressure to drop to 1.0 psig
K = 0.000419*D*L, but not less than 1.0
D = nominal pipe diameter, inches

L = length of pipe being tested (by pipe size), feet
Q = 0.0015, cubic feet per minute per square foot of internal surface
5. UNI-B-6, Table 1 provides required time for given lengths of pipe for sizes 4-inch through 60-inch based on the equation above.

UNI-B-6, Table 1

Minimum specified time required for a 1.0 psig pressure drop for size and length of pipe indicated for q = 0.0015
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Pipe 

Diameter 

(in.)

Minimum 

Time 

(min: 

sec}

Length for 

Minimum 

Time (ft)

Time for 

Longer 

Length (sec)

100ft 150ft 200ft 250ft 300ft 350ft 400ft 450ft

 

4 3:46 597 .380 L 3:46 3:46 3:46 3:46 3:46 3:46 3:46 3:46

6 5:40 398 .854 L 5:40 5:40 5:40 5:40 5:40 5:40 5:42 6:24

8 7:34 298 1.520 L 7:34 7:34 7:34 7:34 7:36 8:52 10:08 11:24

10 9:26 239 2.374 L 9:26 9:26 9:26 9:53 11:52 13:51 15:49 17:48

12 11:20 199 3.418 L 11:20 11:20 11:24 14:15 17:05 19:56 22:47 25:38:00

15 14:10 159 5.342 L 14:10 14:10 17:48 22:15 26:42:00 31:09:00 35:36:00 40:04:00

18 17:00 133

7.692  

L

17:00 19:13 25:38:00 32:03:00 38:27:00 44:52:00 51:16:00 57:41:00

21 19:50 114 10.470 L 19:50 26:10:00 34:54:00 43:37:00 52:21:00 61:00:00 69:48:00 78:31:00

24 22:40 99

13.674 

L

22:47 34:11:00 45:34:00 56:58:00 68:22:00 79:46:00 91:10:00 102:33:00

27 25:30:00 88

17.306 

L

28:51:00 43:16:00 57:41:00 72:07:00 86:32:00 100:57:00 115:22:00 129:48:00

30 28:20:00 80 21.366 L 35:37:00 53:25:00 71:13:00 89:02:00 106:50:00 124:38:00 142:26:00 160:15:00

33 31:10:00 72 25.852 L 43:05:00 64:38:00 86:10:00 107:43:00 129:16:00 150:43:00 172:21:00 193:53:00

36 34:00:00 66 30.768 L 51:17:00 76:55:00 102:34:00 128:12:00 153:50:00 179:29:00 205:07:00 230:46:00

42 39:48:00 57 41.883L 69:48:00 104:42:00 139:37:00 174:30:00 209:24:00 244:19:00 279:13:00 314:07:00

48 45:34:00 50 54.705  L 91:10:00 136:45:00 182:21:00 227:55:00 273:31:00 319:06:00 364:42:00 410:17:00

54 51:02:00 44 69.236 L 115:24:00 173:05:00 230:47:00 288:29:00 346:11:00 403:53:00 461:34:00 519:16:00

60 56:40:00 40 85.476  L 142:28:00 213:41:00 284:55:00 356:09:00 427:23:00 498:37:00 569:50:00 641:04:00

Specification Time for Length (L) Shown (min:sec)


6. Stop test if no pressure loss has occurred during the first 25 percent of the calculated testing time.

B. Low pressure joint air test (27 Inch or larger pipe)

1. All pipe joints, for all pipe materials, shall be tested in accordance with ASTM C1103 as follows:

2. Equipment shall be the product of manufacturers having more than five years of regular production of successful joint testers.  Joint tester shall be as manufactured by Cherne Industrial, Inc., of Edina, Minnesota, or approved equal.

3. Follow equipment manufacturer's recommendations when performing tests; only experienced technicians shall perform tests.

4. The testing equipment shall be assembled and positioned over the center of the pipe joint and the end element tubes inflated to a maximum of 25 psi.

5. Pressurize the center joint test area to 4.0 psig and allow the temperature and pressure to stabilize at the minimum of 2.5 psig for a period of 2.0 minutes prior to testing.

6. To test, adjust the pressure to 3.5 psig and measure the time required to decrease the pressure from 3.5 psig to 2.5 psig.

7. The joint is acceptable if the time for the pressure to drop from 3.5 psig to 2.5 psig is greater than 10 seconds.

C. Deflection (mandrel) test (Pipe)

1. For pipe 36 inches and smaller, the mandrel is pulled through the pipe by hand to ensure that maximum allowable deflection is not exceeded.
2. Maximum percent deflection by pipe size is as follows:
	Nominal Pipe Size

Inches
	Percent Deflection Allowed

	12 and smaller
	5.0

	15 through 30
	4.0

	Greater than 30
	3.0


D. Vacuum test (Manhole)
1. Test manhole prior to coating with epoxy or other material.

2. Draw a vacuum of 10 inches of mercury and turn off the pump.

3. With the valve closed, read the level vacuum level after the required test time.

4. Minimum time required for vacuum drop of 1 inch of mercury is as follows:
	Depth of
Manhole, feet
	4-foot Dia
Seconds
	5-foot Dia
Seconds
	6-foot Dia
Seconds

	8
	20
	26
	33

	10
	25
	33
	41

	12
	30
	39
	49

	14
	35
	45
	57

	16
	40
	52
	67

	18
	40
	59
	73

	**
	T=5
	T=6.5
	T=8


** For manholes over 18 feet deep, add “T” seconds as shown for each respective diameter for each 2 feet of additional depth of manhole to the time shown for 18 foot depth.  (Example:  A 30 foot deep, 4-foot diameter.  Total test time would be 70 seconds.  40+6(5)=70 seconds)
5. Manhole vacuum levels observed to drop greater than 1 inch of mercury will have failed the test.

3.5 REPAIR / RESTORATION [not used]
3.6 RE-INSTALLATION [not used]
3.7 FIELD QUALITY CONTROL

A. Non-Conforming Work

1. Low pressure air test (Pipe 60 Inch and smaller)
a. Should the air test fail, find and repair leak(s) and retest.

2. Low pressure joint air test (Pipe 27 inch or larger)

a. 100 percent of all joints shall be field tested, prior to the placement of backfill over the spring line of the pipe, after the pipe has been substantially locked in to place by embedment.  If the pipe does not pass the field air test, the joint will be pulled and refitted or rejected and removed from the project.  After full placement of backfill and proper compaction, 100% of all joints will be tested again, as the installation progresses.  At no time shall pipe installation exceed 300 feet beyond the last joint tested.

b. No more than 2 percent of the total number of joints failing to meet the requirements of this test shall be field repaired by joint grout injection, or band clamps, or other method.  Any joints over 2% requiring field repairs shall be rejected and removed from the project site.  Rejected pipe shall be removed from the project.  Installation shall be stopped until defective joints are repaired or replaced.

3. Should Deflection (mandrel) test (Pipe)

a. Should the mandrel fail to pass, the pipe is considered overdeflected.

b. Uncover overdeflected pipe.  Reinstall if not damaged.

c. If damaged, remove and replace.

4. Vacuum test (Manhole)

a. Should the vacuum test fail, repair suspect area and retest.
1) External repairs required for leaks at pipe connection to manhole.
a) Shall be in accordance with Section 03 80 00.

2) Leaks within the manhole structure may be repaired internally or externally.

3.8 SYSTEM STARTUP [not used]
3.9 ADJUSTING [not used]
3.10 CLEANING [not used]
3.11 CLOSEOUT ACTIVITIES [not used]
3.12 PROTECTION [not used] 
3.13 MAINTENANCE [not used]
3.14 ATTACHMENTS [not used]
END OF SECTION
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